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Dunsink Observatory — 
Then and Now 


UBLIN was the astronomical capi- 

tal of the world from August 29th 
to September 5th, when the International 
Astronomical Union met in Ireland as 
guests of the Dublin Institute for Ad- 
vanced Studies. ' At this time, hundreds 
of astronomers .from all parts of the 
world also visited the institute’s observa 
tory on the hill of Dunsink, seven miles 
from Dublin. 

Dunsink Observatory is the oldest in 
Ireland, having been founded in 1780. 
Here, at the beginning of the last cen 
tury, John Brinkley strove to measure the 
distances of stars, using a telescope whose 
pointings were indicated by a divided 
circle eight feet in diameter. It was as 
director at Dunsink that Sir W. R. Hamil 
ton, Ireland’s greatest man of science, 
made his searching contributions — to 
mathematics and theoretical physics (see 
page 493). 

There is a link 
in the person of F. E. Briinnow, Dun 
sink’s director from 1865 to 1879. He 
had earlier been the head of the Uni 
versity of Michigan’s observatory at Ann 
Arbor, and there he began a tradition of 
accurate astronomical measurement which 
has deeply influenced American astron 


close with America 


omy. 

The continuity of Dunsink’s history 
was broken in 1921, when the observatory 
ceased operations. But in 1947 the Irish 
government re-established the observa 
tory. Since then, under the directorship 
of Dr. H. A. Briick, it has been refitted 
with modern instruments, and has_ be- 
come a flourishing center of astronomical 
research. 

Today the chief telescope at Dunsink 
Observatory is the new 28-inch Casse- 
grainian reflector, whose dome can be 
seen atop the roof of the main building in 
this month’s front-cover picture. Largely 
built in the observatory shop, this instru- 
ment is especially intended for photo- 
electric photometry, and it is fitted with 
a modern pulse-counting photometer. 

Studies of the sun form an important 
part of Dunsink’s research program. In 
this work, the main instrument is the 
recently reconstructed solar telescope, 
which has an effective focal length of 
55 feet. It is in the main building. Sun- 
light is fed by a 16-inch coelostat, mounted 
into an off-axis 14-inch Casse 
and thence into a 


on the roof, 
grainian reflector, 
grating spectrograph. There is 
spectrohelioscope, by which a 
diameter image of the sun can be scanned 
in light of a single spectral line. 


also a 
2-inch- 


(Continued on page 501) 
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E HAVE MET in many different 

countries: Italy in 1922, Eng- 

land in 1925, Holland in 1928, 
the United States in 1932, France in 
1935, Sweden in 1938, Switzerland in 
1948, and again in Italy in 1952. Now 
we have come, for the first time, to the 
Republic of Ireland—and we are grateful 
to the Government, to the two great uni- 
Dublin, and to the Dunsink 
Observatory for having extended to us 
their hospitality. We have a larger at 
tendance here than we have had at any 
previous meeting, and we look forward 
to a week of absorbing interest for all 


versities of 


of us. 

My own acquaintance with Ireland 
goes back only a little more than nine 
But I made that acquaintance in 
the service of the IAU. You will recall 
that soon after the end of the war Sir 
Harold Spencer Jones and Dr. J. H. Oort 
decided to hold a meeting of the execu- 
tive committee in Copenhagen and in 
vited a number of astronomers who were 
not members of the committee. And so, 
on a stormy morning in March, 1946, 
Harlow Shapley, Joel Stebbins, and 1 
alighted at the Shannon airport from a 
transatlantic plane. Shannon was not 
then, as it is now, the daily meeting place 
of thousands of travelers. Yet, to our 
surprise, the waiting room was crowded 
with people. As we were waiting for the 
announcement that our flight was ready 
to proceed, Dr. Stebbins called my atten- 
tion to a distinguished appearing gentle- 
man who was sitting across the room. I 
saw a face that seemed strikingly familiar, 
yet I could not identify it. So we called 
an attendant and asked him. The boy 
seemed surprised and slightly impatient 
at our ignorance. “You don’t know?” 
“That is the one and only 
Americans this was the 


years. 


he said. 
Dev!” To us 


492 Sky AND 


The International 


Astronomical Union 


The third American to 
serve as IAU presi- 
dent, Dr. Otto Struve is 
director of the Leusch- 
ner Observatory at 
Berkeley, Calif. Moss 
photograph, courtesy 
California Academy of 
Sciences. 


finest demonstration of Irish democracy 
we could have had. Dr. Shapley, who is 
always interested in the international 
aspects of astronomy and who, at this 
particular time, was engaged in_ plan- 
ning a joint observatory in Africa with 
the participation of Armagh, Dunsink, 
and Harvard, asked the boy whether he 
could speak with Mr. de Valera. “Of 
course,” replied the boy, “in our country 
anyone speaks to the prime minister!” 

Mr. de Valera was at the airport to 
receive the American cardinals who were 
returning home from a trip to the Vati- 
can. Bad had delayed their 
plane, and it forced us to remain in 
Ireland for 24 hours. We spent the night 
in a small hotel, the Blue Boar, in Tip- 
known to me from the 


weather 


perary —a name 


This is the text of an address by the 
President of the International As- 
tronomical Union at the opening of 
its Ninth General Assembly in Dub- 
lin, August 29, 1955. 


words of the popular song, “It’s a long, 
long way to Tipperary.” 

Many in this audience are attending 
for the first time a meeting of the IAU. 
Few of those in attendance were present 
when the union was founded in Brussels 
in 1919—I only one: Prof. 
F. J. M. Stratton. I believe that only 
three, Prof. Giorgio Abetti, of Italy, Prof. 
Shapley, of the United States, and Prof. 
Stratton, of Great Britain, have attended 
all general assemblies up to that in Rome 
may, therefore, be 
the union 


know of 


years ago. It 
to review the aims of 


three 
useful 
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Leuschner Observatory 


University of California 


before we start our activities this after- 
noon. 

The purpose of the union is stated in 
Article I of the statutes, as follows: 

(i) to facilitate the relations between 
astronomers of different countries 
where international co-operation is 
necessary or useful; 

(ii) to promote the study of astronomy 
in all its departments. 


With these broad principles we are 
as much in today as were our 
founders 36 years ago. But from time to 
time there is a need to re-examine these 
cornerstones of our organization, and to 
seek new ways to implement them. It is 
the duty and the privilege of the presi- 
dent to give attention to these matters, 


accord 


and most of my predecessors have done 
so in one form or another. In his open 
ing address to the union at its first meet- 
ing in Rome, in 1922, President Benjamin 
Baillaud interpreted the purpose of the 
union in these simple words: 

“La recherche astronomique est l'objet 
essentiel de notre Union.” And he added, 
“Ce sont toujours les plus grands instru 
ments, disaient Paul et Prosper Henry 
qui ont donné les derniéres découvertes 
en astronomie. La formule est peut-étre 
un peu excessive. Cependant, un peu 
modifiée, elle devient: ‘les plus grands 
instruments permettent de faire ce que 
ne permettent pas les autres. Il y a la 
une nouvelle révolution: aprés l’invention 
des lunettes, de la spectroscopie, de la 
photographie, voici venir les instruments 
géants, qui doivent étre des chefs d’oeuvre 
de mécanique et d’optique, établis dans 
les sites les plus favorables a tous égards. 
fhe La vie de l’astronome continuera 
certes a étre austére: mais combien n’est- 
elle pas séduisante par l’immensité des 
problémes a résoudre et la certitude d’y 
récolter une riche moisson. Peu de sci- 
ences font autant d’honneur a Il’hu- 
manité.”’ 

Three years later, at the University 
of Cambridge, W. W. Campbell returned 





to this subject in the following words: 
“Those of us who were privileged to 
take part in the organisation of the Inter- 
national Astronomical Union, at Brussels 
six years ago, will remember that unusual 
care was exercised in defining the pur- 
poses and function of the Union. It was 
not to be a society, international in scope, 
to provide the opportunity for the read- 
ing of papers describing work already 
done and results already obtained. Some 
of us recalled that several societies, more 
or less international in constitution, rep- 
resenting astronomy and other sciences, 
had long existed, and that they did not 
attract attendance from beyond the 
oceans in appreciable numbers. A study 
of the subject led us to the conclusion— 
a conclusion doubtless reached earlier by 
others—that national societies with prin- 
cipal functions the reading and discussion 
of papers relating to researches conducted 
by individuals meet a definite need, and 
in many cases are splendidly successful, 
but that societies international in charac- 
ter, to command attendance and success, 
must have other and broader aims, more 
general and more impelling purposes. 
“It is to be noted, in article (I) [of 
the constitution], that the motive is 
‘international co-operation when neces- 
sary, or useful.’ The words necessary and 
useful have been chosen with care. The 
article international co- 
operation whenever possible. nor does it 
encourage a search for problems to the 
solution of which international co-opera- 
tion could be applied. Whether we are 
looking for technical great 
value, or for the improvement of rela- 
tions between the peoples concerned, 
international co-operation, to be justified, 
should have such impelling motives as 
to give clear promise of usefulness and 


does not say, 


results of 


success. 
x experienced astronomers recalled 
the fact that the great advances in the 
several sciences have been the results of 
developments and discoveries made by 
individuals, and that this principle will 
always hold true; and, further, that the 
Union then in process of organisation 
should never be in a position to inter- 
fere with individual initiative. . . . The 
purposes of the Union refer to future 
developments, rather than to a recital 
of the accomplishments of the past.” 

Equally instructive are the following 
words of W. de Sitter, who presided at 
the Leiden meeting in 1928: 

“Science is international by necessity 
and by choice, and astronomy, the oldest 
of the sciences, has perhaps more need 
of international co-operation than any 
other science, and also has always been 
in the front ranks of those who are seek- 
ing international organization. . 

“Astronomy is a science that must be 
served for its own sake, or not at all. 
It is, one might say, a useless science, 
as it has no practical applications worth 
speaking of, and the little practical 


knowledge of astronomy, that is required 
for those few applications that it has, 
is easily acquired by anybody. As Poincaré 
has so beautifully expressed it: it is not 
science that is useful because its discover- 
ies make technical progress possible, but 
technical progress is useful because it 
enables mankind, by relieving it of 
material cares, to give more time tp SCci- 


ence and to art. I will . . . accept 


the extreme consequences of Poincaré’s 
point of view and say that even by its 


utter uselessness astronomy is the most 
beneficial of all sciences for serving the 
ideal aims of mankind.” 

And, finally, I quote from Sir Frank 
Dyson’s speech at the Harvard meeting 
of the union in 1932: 

“We believe, as the Secretary of the 
Navy has said, that astronomy is very 
important for navigation and for the 
world. In astronomy, as in science gen- 
erally, we are building on the work of 
our predecessors; and one never knows 
what will be discovered, perhaps some- 
thing quite unexpected. Nothing has 
appealed to the popular imagination 
more than the Einstein discovery of rela- 
tivity. There is much to learn, possibly 
something to correct. It is our business 
to follow Herschel’s maxim—'Whatever 
shines must be observed’.” 

Ihe highlights of these earlier inter- 
pretations of the activities of the union 
may be summarized as follows: 

There was Baillaud’s 
the supreme importance of great tele 


insistence upon 
scopes. 

There was Campbell's warning that we 
only in those activities 
require international co- 
should never 


should engage 
which really 


operation, and that we 


Sir William Rowan Hamilton (1805- 

1865) became director of Dunsink Ob- 

servatory and professor of astronomy 

at Dublin while he was still a 22-year- 
old undergraduate. 


October, 


interfere with the individual initiative 
of great minds. 

There was de Sitter’s emphasis upon 
that the 


renders it the most 


the fact uselessness 
of astronomy 
ficial of all sciences in serving the ideal 


mankind, and 


apparent 
bene- 


aims of 
There 

Herschel 

observed. 
If we are to re-interpret our function 


was Dyson's from 


that 


quotation 


whatever shines must be 


at the present time, we must, I believe, 
focus attention upon those changes that 
have taken place in astronomy, and in 
science in general, during the past few 
decades. [his can be done in 
ways, but I thought it would be 
instructive to turn back the 
history and to compare the achievements 


several 
most 


pages ol 


of our predecessors with those made by 
ourselves and our contemporaries. And 
while our time scale is an arbitrary one, 
based upon the accidental length of the 
period of the earth’s orbital motion 
around the 


What was astronomy 


sun, let us ask ourselves: 


like one hundred 
years ago? 

I find in a 
science the following entry for the year 
1853: “Lectures on Quaternions—As great 
analytical 


treatise on the history of 


an advance ove geometry as 
the latter was over Euclidean geometry.” 
And 


tures? 


who was the author of these lec 
Sir William Hamilton, whose bust 
famous 
College in Dublin, 

99 


the age of 22, was 


4 


the main room of the 
Trinity 

and who in 1827, at 
appointed to the position at the Dunsink 
Observatory that is now being filled by 
our host, Prof. H. A. Briick. Sir Robert 
Ball, also a director of this observatory, 
wrote in 1892: “The history of Dunsink 
Observatory for the next 38 years fafter 


graces 


library of 


Hamilton's appointment at Dunsink Ob 
servatory] may be epitomised in a single 
word—Quaternions.” Some of us may not 
have had occasion to use this remarkable 
calculus, but no 
failed to 


dynamics! 


extension of vector 


astronomer in this room has 
study Hamilton’s methods of 

William Rowan Hamilton was 
on August 4, 1805, at No. 36 Dominick 
Street, Dublin. A remarkable child, at 
the age of three he could read English 
make advanced arithmetical calcu 
Ac 17 he visited John Brinkley 
with 


born 


and 
lations. 
at the 
him two 
Parabola to Curves of Double Curvature 
and Surfaces” and “On Contacts between 
Algebraic Curves and Surfaces.” 

But Hamilton’s great work on quater 
nions was not the only important ad 


observatory and discussed 


papers, entitled “Osculating 


vance of one hundred years ago. In 
1854 Helmholtz, in Germany, announced 
his gravitational theory of the origin of 
solar energy. While we no longer be 
lieve that the contraction of the sun is 
responsible for its light and heat, this 
theory has become important again in 
discussions of the 


Also 


recent years in our 


early stages of stellar evolution. 
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in the year 1854, Pogson, in England, 
standardized the ratio of the brightnesses 
of stars of different apparent magnitudes 
and thereby introduced into astronomy 
the ratio that bears his name. ‘Iwo years 
later Steinheil, in Germany, and Foucault, 
in France, independently invented the 
silvering astronomical mir- 
rors. 

But I believe that if we are to choose 
a purely astronomical event of over- 
whelming importance, whose 100th anni- 
versary we may rightly celebrate today, 
it is the monumental work of Argelander 
which culminated in the Bonner Durch- 
musterung. The year 1855 is probably 
better known to astronomers than any 
other: We have all been called upon to 
stars 


process for 


compute the precessions of the 
from the standard epoch of the Bonn 
zones! 

Argelander wrote in the third volume 
of the Astronomische Beobachtungen auf 
der Sternwarte zu Bonn that the observa- 
tions of more than 300,000 stars were 
started in 1852 with a Fraunhofer comet 
seeker three inches in aperture and 24 
inches in focal length. The observations 
were continued by Argelander, Schoen- 
feld, and Krueger. 

It is of interest to note that the 
at the Zurich meeting in 1948 
mended that a new edition of the charts 
of the BD be produced by the Bonn 
Observatory. Dr. Friedrich Becker, the 
present director of the Bonn Observatory, 
is to be congratulated upon having 
carried out this important task. 


IAU 


recom- 


A dominating figure in astronomy 100 
years ago: Friedrich Argelander (1799- 
1875), director of Bonn Observatory. 
He was the father of variable star 
astronomy. A _ tireless observer and 
able organizer, he produced the “Bon- 
ner Durchmusterung,” a catalogue and 
atlas of the northern sky, showing 
nearly all the stars visible in a 3-inch 
telescope. Today it is still a much 
used astronomical reference work. 
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These examples suffice to illustrate the 
tremendous change that has taken place 
in astronomy. One hundred years ago 
the most important advances were made 
this case 
working 

“ivory 


by single men of genius, in 
by Hamilton and Helmholtz, 
alone in the privacy of their 
towers,’ and by a few able observers 
(Argelander, Schoenfeld,.and Krueger) 
using small telescopes at a single observa- 
tory. At the present time the emphasis 
is upon teamwork and upon the use ol 
very large and expensive instruments at 
many observatories. 

It is an intriguing question to decide 
whether this emphasis upon teamwork 
has deprived the world of individual 
thinkers like Hamilton and Helmholtz, 
but no one will deny that their numbers 
have not increased ‘as rapidly as has the 
number of more-or-less anonymous scien- 
tific workers whose results now account 
for the major share of scientific produc- 
tion. We might well ask ourselves 
whether we are doing enough by follow- 
ing Campbell’s advice of not interfering 
Perhaps we 
such 


initiative. 
encourage 


with individual 
should actively 
initiative and accord it proper recogni 
tion in our union by providing for a 
kind of membership that does not re- 
quire the pigeonhole of a commission. 


more 


I remember several occasions in the past 
astronomer could not 
because 


when an eminent 
become a member of the union 
there was no suitable pigeonhole for him. 
Our only solution of the resulting 
dilemma was to create, artificially, a new 
commission in order to accommodate 
such a person. 

Nevertheless, the great majority of our 
members are team workers, and for them 
the present structure of the union is 
reasonably satisfactory. We should recog- 
nize at once that we have already de- 
parted to a large extent from Campbell's 
idea that the union should be concerned 
with future developments and not with 
the recital of accomplishments of the 
past. We have found by experience that 
the symposia, which, in effect, do con- 
sist of such recitals, form a_ necessary 
basis upon which to build our plans 
for the future. At the same time, let us 
not lose sight of the fact that our princi- 


pal purpose remains, as before, the plan- 
ning of astronomy in all its aspects. This 


we are already doing at our meetings, 
but I believe we are doing it uncon- 
sciously rather than as the result of a 
well-directed effort. And I am afraid we 
are doing it on a timid and haphazard 
scale. 

Let me read to you two excerpts from 
a study inspired in 1919, by George 
Ellery Hale. The first is by Elihu Root, 
a former board chairman, Carnegie 
Institution of Washington, a_ secretary 
and of state in the cabinet of 
Roosevelt, and a close associ- 
Wilson in the Paris 

He wrote: 


of war 
Theodore 
Woodrow 
peace negotiations. 


ate of 
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“Science has been arranging, classify- 
ing, methodizing, simplifying everything 
except itself. It has made possible the 
tremendous modern development of the 
power of organization which has so multi- 
plied the effective power of human effort 
as to make the differences from the past 
seem to be of kind rather than of degree. 
It has organized itself very imperfectly. 
Scientific men are only recently realizing 
that the principles which apply to success 
on a large scale in transportation and 
manufacture and general staff work apply 
to them; that the difference between a 
mob and an army does not depend upon 
occupation or purpose but upon human 
nature; that the effective power of a 
great number of scientific men may be 
increased by organization just as the 
effective power of a great number of 
laborers may be increased by military 
discipline.” 

The second quotation is from the 
writings of Henry S. Pritchett, formerly 
president of the Carnegie Foundation 
for the Advancement of Teaching: 

“The world still conceives of scientific 
investigators in much the same light as 
the old time prospectors for the precious 
metals—each individual sinking his. shaft 
here or there as chance or inclination 
may carry him. Of the great number so 
engaged a very few will strike veins of 
true gold, a larger number will obtain 
ore that will at least repay the labor and 
cost involved in their adventure, but the 
great majority wil! sink holes in barren 
and fruitless soil.” 

These are strong words, and they will 
arouse in many minds the thought of 
regimentation. Can we increase and im- 
prove our planning activities and at the 
same time stimulate the individual as- 
tronomer to bring out his and 
original effort? Fortunately, the IAU 
possesses no powers of any kind. It can 
act only in an advisory capacity. Its funds 
are so limited that it cannot even bring 
the strength of money to bear upon the 
enforcement of am, there 
fore, not fearful of regimentation. ‘The 
union could and should act as the su 
preme counseling center for all astrono 
mers who request advice. It should also 
go beyond this and make specific recom- 
mendations through the various national 
committees to their respective govern- 
ments, and _ it formulate and 
constantly revise a general plan for de- 
veloping astronomy in all its aspects. 

How can this task be accomplished? 
\s a believer in rather than 
revolution, I do not 
changes. But it 
president, who has little to do between 
meetings, and the vice-presidents, who 


best 


its views. I 


should 


evolution 
advocate sudden 


seems to me that the 


have even fewer assignments, could con- 


stitute themselves as an informal com- 
mittee and prepare appropriate state 
ments for presentation at our general 
assemblies. As a first step in this direc 


tion, I suggest: 





That the national delegations repre- 
sented at this meeting take home with 
them certain recommendations for con- 
sideration by their national committees 
and for possible presentation to their 
appropriate government agencies; 

That these same recommendations be 
committees of 
that are not 


national 
countries 


mailed to the 
those member 
represented here; 

That they be 
such scientific organizations as national 


also communicated to 
academies, research councils, professional 
societies or even government agencies in 
countries that do not claim membership 
in the union. 

My recommendations are as follows: 

1. Astronomy is international — in 
character and requires the active partici- 
pation of all civilized nations. ‘The Inter- 
national Astronomical Union solicits the 
adherence of all countries that are inter- 
ested in research. It now has a member- 
ship of 36 nations, and several new 
applications are pending at this meeting 
or are in the process of formulation. 

2. Astronomy is also global in extent, 
and many of its most pressing problems 
can only be solved by means of observa- 


President of the IAU in 1935 was 

Frank Schlesinger, Yale University Ob- 

servatory, shown here at the Paris 
meeting held in that year. 


tions distributed over the entire surface 
of the earth. 

3. Astronomy is, as de Sitter has said, 
“the most beneficial of all sciences’ be 
cause it uplifts the minds of all people 
and, more than any other science, serves 
“the ideal aims of mankind.” Just before 
the outbreak of the second World War, 
in 1938, Sir Arthur Eddington remarked, 
in accepting the presidency of the union: 
% if in international politics the sky 
seems heavy with clouds, such a meeting 
as this at Stockholm is as when the sun 
comes forth from behind the clouds. 
Here we have formed and renewed bands 
of friendship which will resist the forces 
of disruption.” 


The success of our union since the 
end of the war has shown that ideological 
and political differences fade away in our 
common goal, the exploration of the 
universe. Moreover, astronomy is no 
longer so “useless” as it 
ago, largely because of the stimulus it 
has given to the study of nuclear energy. 
And in these days of serious considera- 
tion of future developments such as an 
artificial satellite of the earth, and even 
space travel, it promises tu become one 
of the useful sciences in a practical sense. 

4. There has been a disquieting in- 
crease in the disparity of astronomical 
effort in different countries. One hun- 
dred years ago some of the most impor- 
tant advances were made in small and 
poor countries. ‘Today this is rarely the 
case. Those countries which were greatly 
disturbed by the recent wars have of 
necessity come to appreciate to a greater 
extefit the importance of basic science 
than have those countries that experi- 
enced lesser upheavals. ‘The support of 
basic science is a small item in any 
national budget. Perhaps, it should be 
kept at a reasonable level in order to 
provide for the necessary uniformity of 
geographical distribution of astronomical 
research. In the United States the annual 
expenditure on astronomy between 1923 
and 1948 was of the order of $1,500,000 
At the present time this figure 
should be than doubled. ‘The 
National Science Foundation — spends 
about $200,000 annually for small re- 
search projects by individual investigators. 
It plans to spend several million dollars 
a year for larger enterprises such as a 
new national observatory, several large 


was 27 years 


per year. 
more 


radio telescopes, and several large elec- 
tronic computing centers. 

5. The most important tools of astron- 
omy are the astronomers. Their training 
should be the first concern of all coun- 
tries. To a small extent the IAU has 
helped—and is ready to help—in this task 
through its commission on the exchange 
of astronomers, under Prof. Stratton. A 
special effort should be made to induce 
persons of great ability to enter the field 
of astronomy, and individual workers of 
the “ivory-tower” variety should be en- 
couraged. Countries that have not yet 
developed astronomical research to any 
great extent can avoid many of the diff- 
cult steps by providing opportunities for 
their citizens to study in large institu- 
tions abroad. Most national governments 
encourage foreigners to visit their insti- 
tutions and give them opportunities to 
profit from the experience of existing 
organizations. 

6. The importance of large telescopes, 
already stressed by Baillaud in 1922, has 
still further increased. ‘There is urgent 
need for a greatly increased flow of basic 
information. Any astronomer can think 
of dozens of programs of observation— 
for example, the continuous spectroscopic 


and photometric survey of rapidly evolv- 
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E. Esclangon, then director of the 
Paris Observatory, presided at the 
IAU’s 1938 meeting in Stockholm. 
ing binary stars like Beta Lyrae—that 
cannot now be carried on with existing 
telescopes. We may safely assume that 
the flow of recorded facts needs to be 
increased by a factor of 10, and the 
number of large telescopes by a corre 
sponding factor, if we are to provide 
the information that is required for 
theoretical studies. No one needs to fear 
that the 200-inch Hale reflector will solve 

all remaining problems. 

7. There must be diversity in the con 
struction of telescopes. Countries that- 
have poor climatic conditions might con- 
centrate upon radio telescopes, while 
others with good daytime seeing might 
emphasize solar research. 

The executive committee of the IAU 
stands ready at any time to furnish advice 
on these subjects. 





IMPROVED LUNAR EPHEMERIS 

E. W. Brown’s famous Tables of the 
Motion of the Moon, in use since 1923, 
are no longer sufficiently precise to pre 
dict the moon’s position for all modern 
needs. However, these tables do not give 
the full Brown’s formulas, 
for many short cuts and approximations 
were made so that the tables would be 
easier to use. It was demonstrated in 
1948 that modern electronic computing 
machines could calculate the moon’s posi- 
tion directly from the formulas, bypassing 
Brown’s tables. Starting with 1960, all 
national ephemerides of the moon will 
be given to 0.001 second in right ascen- 
sion and 0”.01 in declination, and will be 
computed directly from the formulas. To 
bridge the interval until 1960, the-Ameri- 
can and British nautical almanac offices 
have jointly prepared an extensive vol 
ume, Improved Lunar Ephemeris, 1952- 
1959. This provides the moon’s latitude, 
half-day 


and 


accuracy of 


longitude, and _ parallax at 
intervals, and its right 


declination for every hour. 


ascension 
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A Model of the Solar Neighborhood 


MODEL showing the size, color, 

and location in space of stars 

known to be within five parsecs 
of the sun has recently been constructed 
at the Wisconsin, as a 
laboratory students in the 
The idea 
new, but use ol 
technique makes 
as well as in 


University of 
exercise by 
astronomy course. 
model is not 
modern “black-light” 

such an exercise dramatic 
And it was found that the stu- 
dents benefited fully as much from con 
structing the they did from 
studying it when completed. Calculat 
ing the quantities needed for mounting 
each star uses quite a number of the basic 


elementary 
of such a 


structive. 


model as 


concepts of stellar astronomy. 

For example, placing a star in the 
model involves specifying its direction 
from the co-ordinates, 
and finding the distance of the star from 
Also, before the diameter of 


sun in celestial 


its parallax. 
the star is determined, its luminosity in 
solar units must be found, thus giving a 
magnitude calcula- 


review of absolute 
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Washburn Observatory, University of Wisconsin 


tions. It is forcibly impressed on the 
modelmaker how temperature and_ sur- 
face enter in determining the 
luminosity of a star. 

The Wisconsin students started with a 
prepared table giving the name, right 
ascension and declination, the parallax, 
apparent visual magnitude, and the spec- 
tral each star known to be 
closer than five parsecs. These data are 
given by Dr. P. van de Kamp’s table on 
page 498-9 of this issue. The table lists 
several stars that are sure to be familiar, 
such as Alpha Centauri, Sirius, Procyon, 
and Altair. The majority, however, are 
faint and have unfamiliar designations, 
such as Wolf 359 and Groombridge 34. 

Each pair of workers was given the task 
of mounting two or three stars on the 
model. First the diameter of each star is 
calculated from the relation, 

d (L/B)*%, 
where d is the diameter, L the luminosity, 
and B the surface brightness (visual light 
unit area), all expressed in solar 


area 


class for 


per 
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units. The luminosity can be taken 
directly from Dr. van de Kamp’s list, and 
a table of the surface brightness B for 
each spectral type is given here.* 

SURFACE BRIGHTNESS OF STARS 
RELATIVE TO THE SUN 

Type B Type B 
1.91 dMO 0.043 
1.02 dM2 0.039 
0.74 dM4 0.0354 
0.44 dM6 0.0170 
0.117 dM8 0.0135 


Type B 
BO 32.4 F5 
B5 17.8 dGo 
AO 9.8 dG5 
AD5 5.5 dkKO 
FO 3.23 dK5 

To represent the sizes of the stars, a 
convenient scale is obtained by using a 
one-centimeter sphere for the sun. The 
student selects a bead of the proper 
diameter and dips it in fluorescent. lac- 
quer of a color determined by the spec- 
tral type. An appropriate set of colors 
was found to be: for A stars, white; F, 
light yellow; G, yellow; K, orange; M, 
red. Fluorescent lacquers are obtainable 
in inost large cities; outdoor advertising 
firms and theatrical supply houses are 
possible sources. 

For most of the stars, a string of 
“pearls” from the 5-and-10-cent store has 
a sufficient range in size. The largest 
stars, such as Sirius A and Procyon A, 
are hardwood beads turned out on a 
lathe. The smallest dwarfs require very 
fine beads as used in Indian beadwork. 

While the lacquer is drying, one may 
calculate the location of the star in the 
model. Since the stars are suspended on 
vertical black threads, it is natural to 
compute the projected co-ordinates in the 
equatorial plane, and the height above or 
below that plane. If D is the distance of 
the star, § the star’s declination, r the pro- 
jected distance on the equatorial plane, 
and h the vertical distance from the equa- 
torial plane, then 

r= D cos , 


h D sin 6. 


It is convenient to use a scale of distances 
where five centimeters equal one parsec 
(corresponding to 1.53 centimeters per 
light-year). The supporting frame will 
then need to be about two feet square. 
A polar co-ordinate grid marked in right 
ascension and parsecs (or light-years) is 
pasted to both the upper and lower decks 
of the frame; the equatorial plane is 
midway between them. 

Starting with the sun at the center, 
the stars are then hung in place on taut 
threads. A vertical ruler showing parsecs 
(or light-years) above and below the hori- 
zontal plane is helpful in adjusting the 
height. The upper end of the thread is_ 
secured with Scotch tape ‘and the lower 
with a stapler. 





To illuminate the model, a_ 15-watt 
tubular fluorescent lamp is obtainable 
with a built-in black-light filter. It gives 
excellent diffuse illumination. The tech- 
nical designation is F15T8/BLB, and it 
can be ordered from any dealer in fluo- 
rescent lighting equipment. 

When the room lights go out and the 
black light is turned on, there is always 
a murmur of surprise and delight. The 
threads disappear and the stars, now 
showing brilliant colors, seem to be float- 
ing in space. The student has before him 
a sample of a stellar population. It con- 
tains no giants, and only four stars intrin- 
sically brighter than the sun. The ma- 
jority of the stars are faint red dwarfs, 
whose actual preponderance is graphically 
presented. The considerable fraction of 
double and triple star systems is also im- 
pressive. The thinning out of the stars in 
the outermost part of the model indicates 
our incomplete knowledge of even the 
nearby stars. 

In one respect the model gives a dis- 
torted view, since it is necessary to choose 
different scales for distances and diame- 
ters. Consider what would happen if 
Arcturus chanced to be within the five- 
parsec limit. Its diameter in the model 
would be about a foot, and a good num- 
ber of the other stars would be engulfed 
by it. The wide disparity of scales is 
unavoidable; if the scale adopted for the 
diameters had been used for the distances, 


SPECTRAL TYPE 


G K 


VISUAL LUMINOSITY 
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10,000° 6,000° 4,500° 
WHITE YELLOW ORANGE 


SURFACE TEMPERATURE AND COLOR 


Above: This black-light 
view of the model shows 
the nearby stars appar- 
ently suspended in 
space. The sun is at the 
center, with the double 
star Alpha Centauri just 
below; Altair is at the 
far left. Sirius and 
Procyon are the largest 
stars on the right. The 
model is viewed from 
the direction right as- 
cension 0 hours, declin- 
ation +15°. 


Left: The spectrum- 
luminosity relation for 
the stars closer than five 
parsecs. Sizes of the cir- 
cles indicate the relative 
diameters of the stars. 
The recently detected 
star of smallest known 
mass, Ross 614B, could 
not be plotted, as its 
spectral type is un- 
known. Diagram, cour- 
tesy Dr. Peter van de 
Kamp, from the data 
on pages 498-9. 


stars on opposite sides of the model would 
have been 1,300 miles apart. 

Our students have been quite spon- 
taneous in their enthusiasm, and have 
expressed the feeling that constructing 
the model has been one of their more 
rewarding exercises. It can be con 
structed in a three-hour laboratory ses 
sion, but this may require that some of 
the data be precalculated. 

The completed model makes an eye 
catching demonstration on public nights. 
The photographically inclined may at 
tempt color shots, or even stereoscopic 
pictures. 


*For any stars, the values needed to con 
struct a model such as this may be derived 
from the parallaxes, apparent magnitudes, 
and spectral classes. 

Ihe parallax, p, is expressed in seconds 
of arc;.its reciprocal, 1/p, is the distance, D, 
in parsecs. (One parsec equals 3.26 light 
years.) The absolute magnitude, M, is found 
from the equation, 

M m + 5 5 log D, 
where m is the apparent magnitude. The 
star’s luminosity, in terms of the sun as 
unity, is then derived from the equation, 
log L 0.4 (4.7 — M), 
where 4.7 is the absolute visual magnitude 
of the sun 

The table of stellar surface brightness 

given in the article is based on the formula, 
log B 2.03 — 11,700/T, 


which may be derived from arguments like 
those on page 732 of Russell, Dugan and 
Stewart's Astronomy. Here T is the surface 
temperature of the star in degrees absolute. 
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STARS NEARER THAN 


PETER VAN DE Kamp, Sproul Observatory, Swarthmore College 


MONG the many different kinds of 

stars, astronomers want to know 

which are most numerous and which 
are most sparsely distributed. The naked- 
eye stars as a group cannot be used, be- 
cause they do not make up a typical 
sample of the stellar population. A list- 
ing of naked-eye stars is overweighted in 
favor of very luminous objects which are 
conspicuous at great distances, and there 
are too few of the intrinsically very faint 
dwarf stars, for the latter can be dis- 
covered only if they are nearby. 

Therefore, to find which kinds of stars 
actually are most numerous, it is best to 
make a stellar census within a relatively 
small volume around the sun. The list 
given here is of all known stars within 
five parsecs—16 light-years—of the sun; it 
includes stars with parallaxes greater than 
0.195 second of arc. The distance limit 
is arbitrary; it is chosen because it gives 
a sufficiently large and reasonably com- 
plete sample of stars. 

The table is reproduced, by permission, 
from the author's article of the above 
title in the April, 1953, issue of the 
Publications of the Astronomical Society 
of the Pacific. Only one significant 
change has become necessary since that 
time, because the hitherto unseen com- 
ponent of Ross 614 has been observed 
with the 200-inch telescope (see page 
364, July issue). Four other stars, indi- 
cated in the table by asterisks, undergo 
perturbations that indicate the presence 
of unseen companions. 

Among these nearby stars, two facts 
stand out. The majority are faint; less 
than a dozen are visible to the naked 
eye. Double stars are common. Of the 
42 entries in the table, 30 are single stars, 
10 are double star systems, and two are 
triple systems, leaving unseen compan- 
ions out of consideration. If these were 
included, 60 stars would be involved, and 
only 27 appear at present to be isolated 
individuals. 

Thirty-six stars are of spectral type 
M, which would indicate that the great 
majority of stars in our part of the Milky 
Way are intrinsically very faint red 
dwarfs. The list also contains five white 
dwarfs: van Maanen’s star, CC 658, and 
the companions of Sirius, Procyon, and 
o* Eridani. 

The reader may be familiar with most 
‘of the column headings. The proper mo- 
tion of each star is its apparent change 


of position in the sky, expressed in sec- 
onds of arc per year. Because all these 
Stars are near to us, they have large 
proper motions, the smallest being half 
a second of arc per year. The cross mo- 
tion is the star’s velocity perpendicular 
to the line of sight, expressed in kilo- 


Decl. 
1950 


R.A. 


Name 1950 


Sun + 
a Centauri 14® 36™2 
Barnard’s star 7 $$.4 
Wolf 359 10 54.2 


Luyten 726-8 1 36.4 —18 


+36 
—16 
—23 
+43 
— 9 


+ 1 
+38 
—15 
+ 5 


Lalande 21185 HM 6 Oo. 
Sirius 6 42. 
Ross 154 18 46. 
Ross 248 23. 30. 
e Eridani 3. 36: 


Ross 128 45. 
61 Cygni 4. 
Luyten 789-6 35: 
Procyon 36. 
€ Indi 59. 


= 2398 42. 
Groombridge 34 

t Ceti 

Lacaille 9352 

BD +5° 1668 


Lacaille 8760 
Kapteyn’s star 
Kruger 60 
Ross 614 

BD —12° 4523 


van Maanen’s star 
Wolf 424 
Groombridge 1618 
CD —37° 15492 
CD —46° 11540 


BD +20° 2465 

CD —44° 11909 
33 CD —49° 13515 
34 AOe 17415-6 
35 Ross 780 


—49 
+68 
—14 
Lalande 25372 +15 
37 CC 658 —64 
38 o? Eridani — 7 
39 70 Ophiuchi : +2 
40 Altair + 8 


+44 
+78 


41 BD +43° 4305 44.7 
42 AC79° 3888 11 44.3 


—60° 38’ 
+ 4 33 
+ 7 20 


FIVE PARSECS 


meters per second; cross motion can be 
obtained from the proper motion by 
taking the star’s distance into account. 
The position angle of the proper motion 
(and the cross motion) is the direction 
toward which the star appears to move 
on the celestial sphere; it is counted from 


Dis- 

tance 

in Cross 
Light- Proper Motion 
Years Motion km/sec 


Posi- 
tion 
Angle 


Paral- 
lax 


281° 


0°760 

0.545 356 
0.421 : 235 
0.410 : . 80 


187 
204 
106 
176 


. 398 
~37$ 
Pr 
-316 
. 303 


-298 
-293 
292 


coocco eceococo 


oooc o ooocco 


ooocc co 


oooco 


-206 


-205 
-203 
200 
199 
198 


ooocco 


o 


198 
. 196 


From the Publications of the Astronomical Society of the Pacific. 
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north (0°) through east (90°) and so 
on. The star's radial velocity is its line-of- 
sight motion and is expressed directly in 
kilometers per second, positive for reces- 
sion and negative for approach. Cross 
motion and radial velocity are right-angle 
components of the star’s space motion 
relative to the sun. 

Following the usual astronomical con- 
vention, the letters A, B, and C, used 
here as column headings, refer to the 
components of a double or multiple star. 
The absolute magnitude of a star is the 
apparent magnitude it would have if it 
were viewed from a standard distance of 
10 parsecs (32.6 light-years); it is a con- 
venient way of expressing the intrinsic 
brightnesses of the stars. The values in 
the table are based on a visual absolute 
magnitude of +4.7 for the sun. The 
luminosity of a star is its intrinsic bright- 


Radial 
veloc- 
ity Visual 
km/sec Magnitude and Spectrum 


ness in terms of the sun’s as unity. Only 
three stars in this list outshine the sun: 
Sirius, Altair, and Procyon. The faintest 
star in the list is Wolf 359, but Ross 
614B is probably even fainter. The 
faintest star known is of absolute magni- 
tude +19.3, but it is too far away—19 
light-years—to be included here. 

A convenient way of summarizing the 
properties of these nearby stars is in a 
diagram, like that on page 497, where 
each star is plotted with its spectral type 
and luminosity as co-ordinates. The 
sequence of stellar spectra is at the same 
time a sequence of surface temperature 
and color, as indicated on the diagram. 
The smallness of the fainter, cooler stars 
of the main sequence is shown by their 
plotted sizes. The five white dwarfs are 
also very small. There are no giant or 
supergiant stars in this sample. 
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ARTIFICIAL SATELLITE IN_ 1957-58 

American scientists will launch one or 
more small artificial satellites as part of 
the United States contribution to the 
International Geophysical Year, it was an- 
nounced from the White House on July 
29th. 

Engineers had already agreed on the 
feasibility of the project, which has now 
been given active government support. 
The sum of $10,000,000 has been made 
available to the National Science Foun- 
dation for the task. 

Despite much speculation, the detailed 
specifications of the first satellite have 
not yet been decided. One of several 
possibilities is the Mouse proposed by 
Prof. S. F. Singer, and described on page 
15 of the November, 1954, Sky and Tele 
scope. It is definitely planned to put the 
satellite into an orbit 200 or 300 miles 
above the earth’s surface, and give it a 
velocity of about 18,000 miles per hour; 
it would then circle the earth once every 
90 minutes. Even at that height the 
satellite will meet some air resistance and 
eventually spiral back toward earth. ‘This 
take from a few hours to a few 
When the “bird” descends into 


may 
weeks. 
the relatively denser stratosphere, it will 
burn up, much like a meteor. 

Even if the first satellite did not carry 
scientific - instruments, tracking it by 
ground observations would give useful 
results. Its deceleration and the form 
of its spiral path should give better data 
on the density of the upper atmosphere. 

Subsequent satellites, at least, are ex 
pected to carry equipment for studying 
rays, cloud cover 
whole, and the 


solar radiation, cosmic 
age over the earth as a 
transmission of radio waves through the 
ionosphere. Such data can be telemetered 
down to stations on the earth’s surface. 
The information acquired from the satel 
lites will be available to all of the more 
than 40 nations participating in the Inter 
national Geophysical Year (July, 1957, to 
December, 1958). 

(American military organizations are in 
volved in this project only to the extent 
of responsibility for getting the satellites 
properly launched in their orbits. Previ 
ous proposals have considered carrying 
up an artificial satellite by a three-stage 
rocket, or by a rocket launched from a 
high-altitude balloon or aircraft. 


MORGAN CILLEY DIES 
The passing of Reverend 
Cilley in Washington, D. C., at the age 
of 77 has removed an_ outstanding” 
American amateur astronomer. For many 
years he had been an active member of 
the American Variable 
Star Observers, to which he contributed 
more than 20,000 brightness observations 
Mr. Cilley had been a civil 
engineer and later a clergyman, and 
during World War II he was a staff 
S. Naval Observatory. 


Morgan 


Association of 


of variables. 


member of the U. 
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These three domes at the Crimean Astrophysical Observatory, from left to right, house the 50-inch reflecting telescope, 
the 16-inch photographic refractor, and the 20-inch Maksutov-type telescope. 


Crimean Astrophysical Observatory 


A. B. SEvERNY, Crimean Astrophysical Observatory 


N OBSERVATORY belonging to 
astronome! 


the southern 


an amateur served as 


the basis for branch 
of the Poulkovo Observatory, set 
1908 near Simeis in the southern Crimea 
at a height of 1,200 feet. The first as 
tronomer in charge of the station 
\. P. Gansky, a well-known investigator 
of the sun. During World War II, the 
observatory was heavily damaged by the 
forces of occupation, and its 40-inch re 


up in 


was 


flecting telescope was destroyed. 

After the war, it was decided not only 
to restore the observatory at Simeis, but 
to find another site where the seeing 
conditions would be better for spectro 
graphic work. Today a new observatory 
has been built near the village of Parti 
zanskoye, 2,100 feet level, in 


the central part of the Crimean penin- 


above sea 


sula 

The new station has a 50-inch reflecting 
telescope with two spectrographs, a 20 
inch Maksutov telescope with a coude 
focus, equipped for photoelectric registra- 
tion of stellar spectra and colors, and a 
double 16-inch astrograph with an objec- 
tive prism. In 1954 a tower tele- 
scope was set up, which uses a coelostat 


solar 


mirror 274 inches in diameter and a 16- 
inch concave primary mirror. The tower 
telescope has a spectrograph and a pho 


tometer for recording the solar spectrum 


500 


photoelectrically, and it can be used to 
take motion pictures of the sun in the 
light of a single spectrum line, as is done 
at the McMath-Hulbert Observatory in 
the United States. There is also a corona- 
graph of the Lyot with 
narrow-band filters, including one for the 
infrared helium line at 10,830 angstroms. 

At the rebuilt Simeis station, there is a 
nebular 


type, several 


25-inch coma-free telescope, a 
spectrograph, a 12-inch horizontal solar 
telescope with a Hale spectrohelioscope, 
and two cameras with which minor plan- 
ets are regularly being photographed. 
There are several radio telescopes work- 
ing at meter wave lengths. Sixteen as 
tronomers and several radio engineers 
work here. 

At. both 
stellar 
classification of 


observatories, the work in 
spectroscopy — includes 
faint stars and the areas 
of stellar associations, and nebulae are 
being studied with narrow-band filters 
and the nebular spectrograph. Motion 
pictures are regularly taken of the sun 
in hydrogen-alpha light, and_ spectro- 
heliograms are obtained in light from the 
H and K lines of ionized calcium. Solar 
radio being regularly ob 
served on a wave length of 1.5 meters, 
and observations of the magnetic fields 
of sunspots have begun. 

In 1951, an electronic image converter 


spectral 


emission is 
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was used to obtain photographs of the 
galactic center in infrared. A statistical 
study of novae by Kopylov has led him 
to conclude that these stars are not 
genetically related to the other types of 
explosive variables (novalike stars, re 
current novae, supernovae) nor with 
other types of hot stars. 

Shajn and Hase have discovered a large 
number of new hydrogen emission nebu 
lae. Many of these consist of nearly 
parallel filaments, as shown in photo 
graphs on pages 12 and 13 of Sky and 
Telescope, November, 1954. To explain 
these very nebulae, the hy- 
pothesis has been advanced that there is 
an interstellar magnetic field which con- 
trols the distribution and perhaps the 
motion of. diffuse matter in our galaxy. 

Crimean investigations of large emis- 
sion nebulae stress their internal motions 
and, in particular, the outward motions. 
The conclusions appear probable that 
nebulae in their stage have 
short lifetimes, of the order of one to 
10 million years, and that they have 
a strong tendency to disintegrate. Obser- 
vations of the brightnesses of the most 
conspicuous emission nebulae in M33, 
M101, and other galaxies, have led to 
masses of these 
tens of 


elongated 


emission 


an estimation of the 
nebulae as some thousands or 
thousands of solar masses. 





The writer and his associates have paid 
particular attention to solar studies. One 
investigation was the detailed examina- 
tion of the spectra of 50 flares. One flare 
appear, on the average, for 
every seven hours of the lifetime of a 
sunspot group. Photoelectric observa- 
tions of the sun’s spectrum have indi- 
cated the presence of deuterium on the 
sun, and Dubov has determined the 
solar lithium abundance to be half that 
found by Greenstein. Another project 
has been a photoelectric remeasurement 
of the brightness of the sun. 


seems to 


The solar tower telescope at the new 
Crimean station in southern Russia. 





ASTRONOMICAL SCRAPBOOK 


‘THE COMETS OF THE 


HE FIRST TIME I ever heard of 

Jean August d’Angos was in Admiral 
Smyth’s Celestial Cycle (1844). There 
you may read, in the account of the star 
cluster M92 in Puppis: “The unlucky 
Chevalier d’Angos, of the Grand-Master’s 
observatory at the summit of the palace 
at Malta, mistook this cluster for a comet: 
from and still more sus- 


which, some 


picious assertions, my excellent friend, 


induced to term 
blunders 


Zach, 


astronomical 


Baron was 


any egregious 


von 


\ngosiades.”’ 

Smyth kind to the 
call him merely a blunderer. J. F. Encke 
of his feats more out- 


was chevalier to 
described another 
spokenly: “D’Angos had the audacity to 
forge observations that he never made, 
of a comet that he had never seen, based 
on an orbit he had gratuitously invented, 
all to give himself the glory of having 
discovered a comet.” 

D’Angos was a Frenchman, 
Tarbes in the Pyrenees on May 13, 1744. 
His career was varied, for besides being 
known as an astronomer and physician, 
he also served as a captain in the Navarre 
regiment of the pre-Revolutionary French 
army and became a Knight of Malta. 
(This was the original knightly order, 
and not its present-day namesake.) By 
1780 he was well enough known to be 
named a correspondent of the French 
Academy of Sciences, and was elected an 


born at 


associate in 1796. 

The grand master of the Knights of 
Malta invited d’Angos to the island and 
built an observatory with fine instruments 
for him in 1783. Here the chevalier 
dabbled in chemistry as well as astron- 
omy, and a mishap with some phosphorus 
burned the observatory and its records 
in 1789. Soon after, d’Angos returned 
to France, and finally died at ‘Tarbes 
on September 23, 1833. 

The pretended comet of which Encke 
speaks is Comet 1784 I. On May I4th, 


CHEVALIER D’ ANGOS 


Messier at Paris received a letter from the 
chevalier, dated April 15th, announcing 
the discovery four days earlier of a faint 
comet in Vulpecula, and giving two posi- 
tions of it. Some time later a second 
letter reported its orbital elements. 
Messier was never able to find the comet, 
despite careful search, and no other as 
tronomer reported observations of it. 

Suspicion became attached to 
1806, when the Paris astrono 
K. Burckhardt, wanted to re- 
For this he needed 
three observations of its position, but 
Messier had received only A letter 
to d’Angos brought the reply that his 
records had all been except for a 
meteorological journal, which for April 
22, 1784, mentioned only an observation 
of the zodiacal light; he was sure the 
comet must have ceased to be visible by 
then. Burckhardt, a tireless computer, 
thereupon took the two observations, and 
making various assumptions as to the 
comet’s distance from the earth, calcu 
lated several sets of elements. None bore 
the slightest resemblance to the orbital 
elements that d’Angos had sent to Messier. 

About a dozen years later, matters 
came to a head with the discovery that 
an obscure German periodical of 1786 
contained a note by d’Angos, giving 14 
observations of his comet, extending to 
May Ist. This contradicted what d’Angos 
had told Burckhardt, and moreover the 
newly found observations could not be 
represented by the chevalier’s orbit. The 
suggestion of fraud was now stronger, 
and Encke finally uncovered the true 
story in 1820. He found that with 
d’Angos’ elements he could reproduce 
the 14 positions, provided that in the 
calculations he used exactly 10 times too 
large a value for the earth’s distance from 


this 
comet in 
mer, J. 
calculate its orbit. 


two. 


lost 


the sun. 
The conclusion was unmistakable that 
the chevalier had fabricated his observa- 
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tions of the comet, making this numerical 
error in the process. 

But this is not an end to the impos 
tures of d’Angos. In 1798 he 
the astronomers of Paris, saying that he 
had seen a comet cross the sun’s disk 
on January 18th of that year. On this 
date the sun was at the descending node 
of the 1672, 
value in J. J. Lalande’s 
Since d’Angos claimed that he had also 
seen a comet transit the sun in 1784, 
he asserted that both objects were returns 
1672, 
were exactly fitted by a 14-year period. 
The defect fatal to the 
promptly pointed out by 
astronomer, |. G. Koehler: 


wrote to 


comet of according to its 


{[stronomuie. 


of the comet of as the three dates 


picture was 
the Dresden 
Che value of 
given in 


the node of the comet of 1672 


Lalande’s Astronomie was a misprint, 


being 60 degrees in error. This comet 
could not possibly have passed in front 
of the sun in January, 1798, as claimed 
Lalande, on learning of the imposture, 
denounced d’Angos in words that even 
the strong-minded Baron von Zach could 
not bring himself to repeat. 

It is fortunate for that the 
career of the Chevalier d’Angos appears 


astronomy 


to be nearly unique. J. A. 





DUNSINK OBSERVATORY 
THEN-AND NOV 


(Continued from page 


491) 


Since 1950, the observatory has had its 
own access to the southern sky, through 
a share in the use of the Baker-Schmidt 
telescope of the Boyden station at Bloem- 
fontein, South Africa. Recently an Eich 
ner iris photometer bas been installed 
at Dunsink, for the measurement of star 
magnitudes from photographs taken with 
the southern telescope. This summer it 
that Dunsink 
observatories that will 
operate the Boyden station (see 
359 of the July, 1955, issue). 

hus Dunsink Observatory, now almost 
two centuries old, is entering a new era 
of vigorous activity. 


is one of 
jointly 
page 


was announced 
the six 


AND TELESCOPE 50] 





Amateur Astronomers 


A PuBLic PLANETARIUM FOR Sr. Louts 


NE MILLION DOLLARS for a 

major planetarium were recently in- 
cluded in a bond issue voted on by the 
citizens of St. Louis, Mo., with a favor 
able result, 106,000 for and 34,000 against. 
It will be the first. planetarium in_ the 
country to be built expense 
and by vote of the people. 

Some time ago, Howard C. Ohlendorf, 
chairman of the membership committee 
of the St. Louis Academy of Science, 
invited other cultural groups to discuss 
the idea of a science center for the city. 
\fter a number of meetings, representa- 
tives of seven amateur science organiza- 
tions decided to concentrate on a plane 
tarium as the first unit of such a center, 


at public 


and a Planetarium Forming Group was 
made up with Mr. Ohlendorf as chair 
man. 

The 
effort are the St. 
nomical Society, Audubon 
Meteorology Society, the Amateur Aquar 
ius of Greater St. Louis, the Antique 
Automobile Club, the Archeological So- 
Webster Nature 


this 
Astro 
and 


sponsoring 
\mateur 
Society, 


seven societies 


Louis 


ciety, and the Groves 
Study Club. 

For presentation 
screening Committee, the group assembled 
throughout the 


to the bond issue 


data on 
country, made estimates of costs and in 


come, and had preliminary plans drawn 
50 to 60 feet in diameter, 


planetariums 


for a chamber 
to seat up to 500 persons. They estimated 
the building to cost $550,000, the dome 
$50,000, and the projector $150,000; with 
other items, the total was $950,000. 

After the project was accepted by the 
screening committee, the group, led by 
such well-known amateur astronomers as 


Michael Amantea, A. W. Callaway, E. 
Friton, Earl Hoffman, Owen McNammee, 
Stuart O’Byrne, and Donald D. Zahner, 
put on a concerted drive to arouse public 
They gave several star parties, 
which some 3,000 persons 
observed, but they found that these 
people were already interested in astron- 
omy and would probably vote for the 
Therefore, they set 


interest. 
at two of 


bond issue anyway. 
up telescopes on street corners, talking 
about the planetarium and _ passing out 
printed folders to all who stopped. They 
arranged radio talks, and in a downtown 
store window placed the model of the 
planetarium that is shown here. They 
put on a mail campaign, reaching all 
schooi science teachers, and church, civic, 
cultural, and scientific organizations. The 
local lent support to the 
planetarium project. 

The site has not been chosen, but the 
Planetarium Forming Group suggests an 
corner of Forest Park at 
Oakland Avenue. 
will be de- 


new Spapers 


area in the 
Kingshighway and 
However, the final 
cided by the city plan commission, and 
will be under the 


location 


actual construction 
board of public service. 

The project now is in the hands of a 
bond issue supervisory committee, which 
decides priorities on the many Civic ac- 
tivities that will be covered by the bonds 
sold each year; thus, actual construction 
of the planetarium may have to wait 
completion of other projects. 

For a complete science center adjoining 
the planetarium, Mr. Ohlendorf’s group 
proposes a natural history building, an 
aquarium, a science and industry build- 


ing, and an auditorium. 


This is a model of the proposed St. Louis planetarium. The building would be 
100 by 125 feet, with two floors of exhibits, and would seat about 400 persons 
in a 50-foot planetarium chamber. 
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STELLAFANE IN 1955 

Over 200 amateur telescope makers and 
friends attended the annual meeting at 
Stellafane, near Springfield, Vt, on 
August 20th, some coming from as fat 
as California. 

More than two dozen telescopes were 
exhibited, from a 2-inch refractor to a 
12-inch off-axis Cassegrainian reflector. 
These were judged by daylight for quality 
of construction, and at night for optical 
performance. Both first prizes went to 
Winfred Lurcott, of Cranford, N. J. 

Observing conditions were excellent, 
and the crowd enjoyed an unusual oppor- 
tunity to compare the appearance of a 
bright comet, telescopes of 
widely differing size. 

The joint sponsoring 
Springfield Telescope Makers and_ the 
Amateur Telescope Makers of Boston, 
announced that the 1956 Stellafane 
gathering will be on August 11th. 


1955g, in 


societies, the 


NEAL J. HEINES 

The passing of Neal J. 
Paterson, N. J., on August 
removed an important leader in Ameri 
For many years 


Heines, of 
2Ist, has 


can amateur astronomy. 
an active member of the American Asso 
ciation of Variable Star Observers, he 
organized the AAVSO Solar Division. 

This group of observers makes system 
atic counts of sunspots, from which they 
compile the American sunspot numbers. 
For years this work was sponsored by 
the National Bureau of Standards. In 
1953 Mr. Heines retired from the Solar 
Division, and H. L. Bondy took over its 
direction. 

In addition 
Mr. Heines was well known in 
circles, both as a singer and as a di 
rector of choral groups. 


to his astronomical work, 


musical 


THIS MONTH’S MEETINGS 

Dallas, Tex.: Texas 

ciety, 8 p.m., Lone Star Gas Co. audi- 
torium. Oct. 24, astronomical film. 

Geneva, Ill.: Fox Valley Astronomical 
Society, 8 p.m., City: Hall. Oct. 11, Frank 
Hancock, “Man’s Place in the Universe.” 
Oct. 22, annual banquet, Dr. Gerard P. 
Kuiper, Yerkes Observatory, “The Moon.” 

Long. Beach, Calif.: Excelsior ‘Tele- 
scope Club, 8 p.m., home of Lou Bellot, 
3701 Vermont Ave. Oct. 21, Chalmers 
Myers, “What Star Is on the Meridian?” 

Minneapolis, Minn.: Minneapolis As- 
tronomy Club, 8 p.m., old University of 
Minnesota airport. Oct. 14, field trip. 

New York, N. Y.: Amateur Astronomers 
Association, 8 p.m., American Museum 
of Natural History. Oct. 5, Dr. Harlow 
Shapley, Harvard Observatory, “The 
Clouds of Magellan: A Gateway to the 
Universe.” 

Washington, D. C.: National Capital 
Astronomers, 8:15 p.m., Commerce De- 
partment auditorium. Oct. 1, Dr. Peter 
van de Kamp, Sproul Observatory, “Dod 
Stars Have Planets?” 


Astronomical So- 





NEWS NOTES 


PALOMAR SKY ATLAS 

The first section of the National 
Geographic Society-Palomar- Observatory 
Sky Survey has now been published 
(see page 299, July, 1954, Sky and Tele- 
scope). This section comprises 200 of 
the total of 1,758 photographic prints 
that will form the complete atlas. 

The 48-inch Schmidt photographs will 
twice cover the three quarters of the 
sky visible from Palomar, once in blue 
light, once in red. They penetrate to a 
distance of 600 million light-years. Each 
14 inches square, the maps of the com- 
pleted atlas, if laid side by side, would 
cover the area of a tennis court. 

In the August National Geographic 
Magazine, Dr. Ira S. Bowen, director of 
the Mount Wilson and Palomar Observa- 
tories, describes not only the achievement 
of this undertaking with the 48-inch 
Schmidt telescope—the world’s largest of 
this type—but also some of the disappoint- 
ments along the way. Perfect photographs 
were the goal, but roughly 45 per cent 
of the plates taken were rejected and had 
to be repeated, because of poor seeing, 
human error, or defects in photographic 
emulsions. ‘There was one night of excep- 
tionally fine seeing when the observers 
had forgotten to take the dust cap off the 
telescope! Dr. Bowen mentions this to 
show that “although we were dealing 
with the sublime, the making of the Sky 
Atlas was a very human operation.” 

The original plates from which the 
atlas is being reproduced are preserved 
in a vault three floors below ground in 
Pasadena; and copies on glass are also 
being stored for safekeeping in the 
dome of the 200-inch telescope at Palo- 
mar. 

One important use of the atlas will be 
the selection of newly found objects to 
be studied in detail with the 200-inch 
reflector. The 48-inch Schmidt photo- 
graphs on one plate an area about the 
size of the bowl of the Big Dipper, and 
is taking seven years to complete the 
survey. The 200-inch, which can photo- 
graph only about a quarter of the area 
of the moon at a time, would require 
10,000 years to make such a survey. 


THE SPEED OF LIGHT 

A curious discrepancy between accurate 
measurements of the velocity of light 
may mean that the speed of light varies, 
according to Dr. J. H. Rush, of the Texas 
Technological College. Such a variation 
would have important implications. 

The five earliest experimental determi- 
nations, made from 1876 to 1902, are 
much less accurate than more recent 
work. But six precise values obtained 
between 1906 and 1941 group around 
299,776 kilometers per second, with un- 
certainties of the separate determinations 
ranging from +10 to +15 kilometers 


By Dorrit HoFrFLeitT 





per second. Dr. Rush omits Michelson’s 
1926 determination of 299,796 + 4, sug- 
gesting that it may be systematically oft 
because of the necessary corrections for 
the long path of the light beam through 
the atmosphere. 

Since World War I, 
measurements by different methods cluster 
about 299,792 kilometers per second, and 
their uncertainties average less than half 
those of the prewar determinations. 
Thus the pre- and postwar averages 
differ by 16 kilometers per second. (Two 
other recent measurements, however, 
agree with the best earlier 
299,776.) 

Dr. Rush points out in Scientific 
American that modern techniques are 
now so precise that the next decade 
should reveal either the reality of a 
change in the velocity of light or the 
cause of the present discrepancies. 


seven new 


value of 


THE 25 LARGEST SUNSPOTS 

Greenwich Observatory will soon pub- 
lish a catalogue of the 762 sunspots from 
1874 to 1954 that had areas of at least 
500 millionths of a solar hemisphere. 
The 25 largest of these spots are described 
by H. W. Newton in the Journal of the 
British Astronomical Association. 

The greatest of all spots in the past 
80 years appeared in April, 1947. It may 
well be the largest in the whole history 
of sunspot observations. When at maxi- 
mum size it covered 6,132 millionths of 
a solar hemisphere. Since 1874, sunspot 
groups have ranged up to 200,000 miles in 
length and 75,000 miles in width. 

The giant spots do not differ markedly 
from average sunspots either in solar lati- 
tude or in the stage of the sunspot cycle 
when they appear. The durations of giant 
sunspots are often not commensurate with 
their large size. Of the 55 groups cata- 


IN THE CURRENT JOURNALS 

SATURN, by C. H. Cleminshaw, Griffith 
Observer, August, 1955. “This year 
marks the 300th anniversary of the 
discovery that Saturn is a ringed planet. 
It was in 1655 that Huygens, the 
famous Dutch astronomer, found the 
true nature of the two strange append 
ages which had been observed first by 
Galileo in 1610.” 


logued at Greenwich, six survived less 
than two weeks after peak area had been 
reached. ‘The longest-lived group lasted 
over 170 days, from May to November, 
1948. A group in 1919 persisted for 136 
days; one single spot lasted over 116 days. 


PLANETARIUM CONFERENCE 

\t a two-day meeting in June at the 
Morehead Planetarium, representatives 
of major planetariums discussed program 
ming, demonstration techniques, public 
relations, exhibits, and the relationship 
of planetariums to communities. 

Those present were, as 
around the table clockwise 
front: Joseph M. Chamberlain, general 
manager, American Museum-Hayden 
Planetarium, New York; Arthur L. 
Draper, director, Carl Wapiennik, staff 
physicist, and C. V. Starrett, foundation 
co-ordinator, all of the Buhl Planetarium, 
Pittsburgh; A. F. Jenzano, manager, More 
head Planetarium, Chapel Hill, N. C.; 
George Bunton, manager, Morrison Plan 
etarium, San Francisco, and president of 
the planetarium section of the American 
Association of Museums; John Patterson, 
director of the Hayden 
Planetarium, Boston; and Dr. I. M. Levitt, 
director, Fels Planetarium, Philadelphia. 
Chicago and Los Angeles were not rep 


seen seated 


from left 


soon to-open 


resented at the conference. 

rhe possibility of forming an organiza 
tion of officials of major planetariums will 
be considered at the 1956 meeting in San 
Francisco. 


Officials of six major planetariums in the United States gathered in Chapel 
Hill, N. C., recently for their fourth annual conference. University of North 
Carolina Photo Lab picture. 
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rocket . . . the steam, the smoke, the 
angry and then—the 
magnificent sight, as the fins rose slowly 
from the launching stand. Straight up it 
the went—one by one the brilliant shock 


diamonds appeared in the long, slender 


THE VIKING ROCKET STORY 


Milton W. Rosen. Harper and Brothers, 
‘New York, 1955. 242 pages. $3.75. 


aperture, 


roar wondertul, 


Powers from 


d. 


EXT to the German V-2 and 

bazooka, the Viking upper-atmos 
phere sounding missile is probably ‘the 
best-known rocket in the world. Primarily 
an instrument-carrying device, it has not 
been shrouded in military secrecy, and 
much of the data concerning its per- 
formance, capabilities, and accomplish 
ments has been released. 

The Viking holds single-stage missile 
speed (over 6,000 feet per second) and 
altitude (158 miles) records. It was de 
veloped and manufactured by the Glenn 
L. Martin Company under the over-all 
programing of the Naval Research Lab- 
oratory. Reaction Motors, Inc., built the \ short rocketry, 
20,000-pound-thrust —turbopump the origin of the Viking concept, a chap 
plant that burns a mixture of liquid ter on the 
planation of what a rocket is and how it 
operates, and a look at White Sands 
Proving Ground provide a very adequate 


flame.” 
The author 
scenes description of the events leading 


provides a behind-the 


Effective focal lengths of 84 
hes are selected by finger-flick of 


lever below eyepiece. Same eyepiece delivers 


view-finder 


system of 3.5-inch 


from the conception of the missile project 
through the high-altitude 
rockets. As such, the book will be par 
ticularly appealing to those engaged in 
engineering, 


image as require 


d hand-made English leather case 


at only $795. Booklet is available on request, 


lens. 


firings of 11 


inc 


ioptric 
correcting 


rocket motor and missile 


and to upper-atmosphere physicists. But 


Questar comes complete with all accessories 


Optically, Questar uses its own Cassegrain 
strument. Questar Corporation, New Hope, 


and your check for $200 will reserve an in- 
Pennsylvania. 


or 42 
in importe 


the sun’s scorching radiation wholly outside 


the instrument, for important gains. 
only 6 inches behind a triple-passage meniscus 


40x to 160x magnification with 3-lens and 5- 


whose 3.8-inch spherical mirror works at £/2 
lens wide-field eyepieces. 


catad 


it should also interest the astronaut and 
the astronomer, into whose domain the 
Viking penetrates, if only for a few brief 


seconds. 


raises 
It 
ns 

A 


but 


Smooth automatic following makes 


survey ol notes on 


pt ywer 


weighs 


upper atmosphere, an ex- 


mounting 


oxygen and alcohol. 
A scale model of the Viking missile 
and cutaway views of the thrust chamber 


yet 


introduction, setting the stage for what 
Each Viking has its place in the 
Each missile is somehow different. 


and engine components are now on view 
in New York City’s American Museum 
Hayden Planetarium. I was fortunate to 
have attended the opening ceremonies of 
this highly spectacular exhibit at the time 
of reviewing Mr. Rosen’s book. ‘There is 
also a model of the launching station, 
hears a 


Electrically driven, with 6- 


follows. 
book. 

For example, the memorable launching 
of Viking No. 4 from the U.S.S. Norton 
Sound near Christmas Island in the Paci 
fic proved that the missile could success 
fully be handled under shipboard condi 


equatorial 


telescope, 


y unknown and thrilling instrument. 
polar 


The 
Questar above a table-top to fit a person 


Visitol 
describing — last 


internal focus'ng to as near as 7 feet, it is the 
world’s first long-distance microscope, a pre- 
seated in the relaxed attitude of study, where 
in total comfort the well-nourished eye actu- 
inch sidereal clock, setting circles, clamp, fast 
and slow motions, the elegant Questar has 
every refinement of great instruments. 

delivers the rock-steady image of a massive 
group demonstrations delightful. Solar work 
at regular class hours is safe and distortion- 
less, with the first filter in history that keeps 


ally sees more. 
observatory 
pounds. 


vious 


and the planetarium 
recorded commentary 
minute preparations in the blockhouse, 


nerve center of the firing operation. ~A 


tions. 
The Viking Rocket Story reads like a 
Sut it 


diary. In many ways it is a diary. 


ime. 


and ol 


the deep 


f all t 


voice is heard counting off the seconds. 
Then, with a brilliant blast, a miniature 
rocket roars upward. 

Mr. Rosen’s writing is admirably tuned 
to the rhythm of the launching station. 


is also a biography of a missile 
the men who built, handled, operated, 
and even tamed it. It is a story of tn 
umph against a background of frustra 
tion, tension, hope, work, and disaster. 


\s each slender missile roared upward 


“Forty seconds! Recorders on! ‘Thirty 
the same questions were asked by the 


seconds! ‘Telemeter clear! twenty, 
nineteen, eighteen, .. . I 
count, the same inexorable 
drove us toward the 
moment six, five, four, three, 

fire! My eyes fixed on the base of the 


iewing scope o 


listen to the and missile engineers, the 


that 
decisive 


propulsion 


telemetering experts, the atmospheric 


and the 


count 
scientists, launching 
crew. How high would it go? Would 
each complicated instrument, valve, and 


always research 


In altazimuth form Questar travels free- 
standing in its fitted case, fully assembled and 


always ready for instant use, a complete 12- 


The photograph cannot show 
blue jewel-like color of the engraved enamel- 


filled perpetual star chart, but it does indicate 


tainless steel. 
It is a perfect 42-inch telephoto lens. With 


With images normally erect, rotary barrel, in- 
clinable eyepiece, 2nd built-in car attachment, 
Questar is the most versatile, convenient, and 


Questar’s honest engine-turned aluminum and 
pound portable observatory in 14 cubic foot. 


struction and the perfection of its images 


to reflectors by its spiderless closed tube con- 
over a wide field. 


absence of spurious color, and it is superior 
powerful terrestrial v 


For 
the 
It excels re- 


telescope 
fractors of like aperture by the absolute 


the 


Its long list of pat- 
ancient burden of sheer bulk and weight 


developed during 8 


and versatility. 
improvements, 
d perfcrmance. 
and lifts from 


On display at New York’s Hayden Planetarium is this Viking rocket, with side 

windows to permit views of its interior. It is 45 feet long, and partly made of 

sections from the wreckage of Vikings that have been fired into the upper air. 
American Museum-Hayden Planetarium photograph. 


20th-century telescope of great power 


for the last 200 years. 


UESTAR is a beautiful and compact 
sign an 


Questar’s superb new optical system em- 
optics 


All Questar’s advantages stem from the 
bodies the first basic discovery in telescop 


ultra-compactness of its unique decign. 


de 
that has made it so awkward to set up and 


18th-century form into which it has been 
use, and so difficult to carry and store. 


years of research, make Questar revolut!onery 
Questar literally frees the telescope from the 


ented 
in 
frozen, 





October, 1955, Sky AND TELESCOPE 505 








control function properly? Would this 

missile break a record? Mr. Rosen carries 

us into the sky: 
“Sixty miles... 


association with his Viking missile. Cer- 
tainly one of the important threads that 
ties together The Viking Rocket Story 
is the seemingly infinite number of things 
that go wrong before the word “takeoff” 
or “fire” can be uttered from the bunker. 

A postlude picks up a few loose ends, 
ties in some significant achievements ol 
the Viking program, and offers a preview 
of where we may go from here. Rosen 
believes that “much sooner than some 
people expect” artificial earth-satellite 
vehicles will be established, very small 
in size at first, and eventually larger, 
more complex, and more useful. Beyond 
this? 


Studies of Long Period Variables 
by Leon Campbell 


Contents seventy ... 
ninety . it’s a beauty . one hundred 

.. one ten... one fifteen! There was 
pandemonium in the blockhouse. The 
men, unable to restrain their emotions 
any longer, broke into cheers and there 
was much hand-shaking and_back-slap- 


eighty ... 
Part I—Dates of Maxima and Minima of 

390 Long Period Variables 

Part I]—Mean Light Curves of Long 

Period Variables (Tables and Curves) 
These studies are based on about one million 
visual observations made by members of the 
American Variable Star 
Observers 


Association of 


50 pages 94%” x 113 f 
AAVSO members only ping... . and after a long 


Paper Bound Clos Bound time ... one thirty-five that’s it 
$4.00 $5.00 


Price to . one thirty 


£99 
, peak! 
Price to non-members 


¢5 00 $6.00 Mr. 
articulate conservative when it comes to 
the space-flight theme. 


Rosen has for some time been an 

American Association of 
Variable Star Observers 

{ Brattle Street, Cambridge 38, Mass. 


His attitude has 


eg ok “The future can be only dimly _per- 
no doubt been largely shaped by intimate y dimly per 


ceived,” he muses, but ‘as long as men 
have the curiosity and the courage, the 
exploration of space will continue to at 


* G 4 y = 7 C Oo p e | least the farthest reaches of the solar 


system.” 
COMPLETE AS ILLUSTRATED $29.75 
The full 3'4-inch diameter reflecting type astronomical 
telescope that even the telescope makers talk about. 
It has been sold for more than 15 
n at least two U. S. planetaria 











FREDERICK I. ORDWAY 

Guided Missiles Division 
h Republic Aviation Corp. 

vears and now is on display 

It will show mountains 

( Saturn’s rings, Jupiter’s four moons 

the planet’s markings, and close double stars with guaranteed 

Skyscope enjoys worldwide distribution. 

Every instrument, with it %-wave, aluminized mirror, is in 

dividually tested befcce bei packed for shipment. We suggest 

that before buying vou inqui at almost any local astronomy 

society about the ef Skyscope. 100% American-made. 





raters of the moor 


OPTICAL GLASSWORKING 
F. Twyman. Hilger and Watts, Ltd., 98 
St. Pancras Way, Camden Road, London 
IN. W. 1, 1955. 275 pages. 24s. 


observatory clearness 





We invite your attention to our free and siraightforward descriptive brochure 


which also shows a photograph of the individuai parts used ROFESSIONAL lens manufacturers 


96:50 ecm have for years used as a standard 
$7.50 technical reference text Mr. Twyman’s 
$1.00 book, Prism and Lens Making, an excel- 
475-s Fifth Avenue, New York 17, N. Y. lent but voluminous treatise of 640 
pages on the fabrication and testing of 
optical equipment. However, not only 
the size but the cost, about eight dollars, 
have prevented the workbench operator 
from having this book constantly avail- 
able. 

Now an abridged version of the large 
book has been prepared under the title, 
Optical Glassworking. Although written 
as a textbook for those engaged in or 
studying the manufacture of optical ele- 
ments, through careful editing all perti- 
nent information needed by the semi- 
skilled and skilled 
retained. 

From the first chapter, dealing with the 
historical background of  glassworking, 
through the 24th, a discussion of reference 
books on optics, the serious optical worker 
will find numerous methods of handling 
various types of surfaces that can save 
hours of experimental and fruitless labor. 
To the amateur telescope maker, the 
majority of the chapters of this abridged 
work should be interesting and useful. 


125-power and 35-power extra eyepieces 
Six-power finder, with brackets 
Holder for extra eyepieces 


THE SKYSCOPE CO., INC. 








sure Mm MMT AHN 


Planning to buy a 6-inch refractor? 


ASTRO-DOME answers your housing problem 


If you have been wondering 
how to house your new refrac- 
tor, here’s the ideal answer— 
an ASTRO-OBSERVATORY. 
You have your choice of vari- 
ous shutter styles, including 
our new “up-and-over” type 
system, as well as a wide selec- 
tion of dome designs — each 
engineered to fit your needs. 


worker has been 





If you plan to install a dome 
next year, we suggest you 
write immediately for informa- 
tion since we are now prepar- 
ing our 1956 summer field crew 
schedules. We would like to 





AAVOOULNNNIONUULSASSOOUU44,00OOALLNAA 


include your own ASTRHO-OB- 
SERVATORY in our delivery 
list for this unique observa- 
tory building. 


ASTRO-DOME MANUFACTURING, ENC. 


1800-06 Wallace Ave., N.E.; Box 127, Sta. A; Canton 5, Ohio 
Telephone: GLendale 3-2142 
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The story of abrasives and polishing 
materials is well presented in Chapter 
3, at the end of which are many good 
formulas for cements, plasters, and var- 
nishes—very important materials for 
blocking, holding, and protecting optical 
parts. However, in place of the plaster 
of Paris suggested by Mr. Twyman, many 
optical shops in this country use a 
special high-grade plaster, Hydrocal. This 
is a very fine-grain, hard plaster, with a 
minimum amount of shrinkage upon 





I eT SS POO ce a a el 


UNITRON 


Use Our EASY PAYMENT PLAN 


The UNITRON Easy Payment Plan is a 
convenient and economical way to buy your 
UNITRON Refractor when you do not want 
to disturb your savings or when you haven’t 
the total cost of the telescope immediately 
available. The down payment required is 
25%. The balance due is payable over a 12- 
month period, and there is a 6% carrying 
charge on the unpaid balance. Your first pay- 
ment is not due until 30 days after you re- 
ceive the instrument, and if you should want 
to pay the entire balance due at that time, 
the carrying charge is canceled. 

There is no “red tape” when you order 
you merely fill in the UNITRON Easy Pay- 
ment Order form, return it to us together 
with the required down payment, and the 
model of your choice is shipped to you at 
once. Whether you buy your UNITRON on 
the Easy Payment Plan or pay for it all at 
once, your purchase will bring you a lifetime 
of trouble-free enjoyment. Far more UNI- 
TRONS are sold than any other equivalent 
telescopes there must be a reason! 


Many Models to Choose From! 


1.6” ALTAZIMUTH ($19 Down) $75 


with eyepieces for 78x, 56x, 39x 


2.4” ALTAZIMUTH ($31 Down) 
with eyepieces for 100x, 72x, 50x, 35x 


$125 
$225 


2x, 50x, 35x 
\” ALTAZIMUTH ($66 Down) $265 

with eyepieces for 171x, 131x, 96x, 67x, 48x 
3” EQUATORIAL ($1038 Down) $435 


with eyepieces for 200x; 131x, 96x, 67x, 48x 


’ PHOTO-EQUATORIAL ($137 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 


2.4” EQUATORIAL ($56 Down) 
with eyepieces for 129x, 100x, 


48x 


i” ALTAZIMUTH ($116 Down) $465 


with eyepieces for 255x, 219x, 170x, 122x, 
84x, 61x 


4” EQUATORIAL ($196 Down) $785 
with eyepieces for 255x, 219x, 170x, 122x, 


84x, 61x 


1” PHOTO-EQUATORIAL (#222 Down) $890 


) 
with eyepieces for 255x, 219x, 170x, 122x, 
84x, 61x 


The new 4” models with clock drive and astro- 
camera are described and priced on the back cover. 


Prices include standard accessories. Additional 
accessories and eyepieces available for all models 
Send check or m.o., or 25% deposit with balance 
C.0.D. or en monthly payments. All instruments 
fully guaranteed. 





NEW Accessory Sunscreen Set 
for UNITRON 2.4” Refractors 


SUNITRON 


COMPLETE with the new UNICLAMP 
mounting brackets. Attach to telescope tube, 
or remove in a jiffy. 








Only $9.75 postpaid 








Here’s the DUETRON Double Eyepiece — 
a New, Exclusive UNITRON Accessory 





as 


UNITRON 


x 


With DUETRON, two observers at the same time may use 
this UNITRON 2.4” Refractor. 


The new DUETRON double eyepiece literally 
doubles the usefulness of your UNITRON. Two 
observers may use the telescope simultaneously 
and with equal comfort. The two eyepiece hold- 
ers may be turned independently with respect to 
the telescope tube to suit the convenience of each 
observer. A focusing sleeve is provided so that 
the eyepieces used need not necessarily be of the 
same magnification. The DUETRON tube is inter- 
changeable with the customary UNITRON draw- 
tube and may be used with all models with the 
exception of the 1.6” Refractor. 

“IL used to be allowed to stay up and observe 
until 10:30 before | had a telescope,” writes an 
embittered young observer. ‘‘Now, since my father 
bought ‘me’ a UNITRON, he rushes me off to bed 
by 9:30 so that he can use the UNITRON him- 
self... DUETRON will restore harmony to this 


...- and enjoy the luxury of 
@ LENSES are FULLY CORRECTED for 
spherical and chromatic aberration and are 
COATED for maximum brilliance and clarity of 
image. Optics especially designed for astronomical 
observation, AIR-SPACED OBJECTIVE insures 
freedom from ‘‘clouding’”’ with age. 


e@ EYEPIECES of the HIGHEST QUALITY 
Orthoscopic, Achromatized Symmetrical, Kellner, 
Huygens. Three to six eyepieces included with 
each instrument as standard equipment. 


e FINEST MATERIALS throughout. DURALU 
MINUM TUBE. Moving parts of BRASS care 
fully machined to close tolerances, and finished in 
CHROMIUM. No war surplus components used. 


@ MODERN DESIGN based on time-tested en 
gineering principles. HANDSOME APPEAR 
ANCE to which no illustration can do justice. 


@ EQUATORIAL MODELS have  slow-motion 
controls for both declination and right ascension 
as well as rapid-motion controls. 


e ALTAZIMUTH MODELS have slow-motion 
controls for both altitude and azimuth as well as 
clamps for both co-ordinates. 


household since father and son may now explore 
the heavens together. DUETRON is also a boon to 
observers who buy their UNITRON in partnership 
since it eliminates completely the need to take 
turns. With DUETRON, more observers may be 
accommodated at star parties and the advanced 
members may provide valuable instruction to the 
beginners as they look through the UNITRON 
together. 

DUETRON is but one of an ever-growing number 
of significant new accessories designed especially 
for UNITRONS. The ingenious design and careful 
workmanship of these accessories are characteristic 
of UNITRONS themselves. Just one more reason 
why you'll be glad that your telescope is a 
UNITRON. 


COMPLETE 
with cabinet 


Only $23.50 postpaid 


UNITRON Features 


@e VIEW FINDER with crossl eyepiece gives 
wide field of view 


these other 


@ RACK-AND-PINION FOCUSING for accurate 
adjustment. 


@ Choice of UNIHEX Rotary Eyepiece Selector 
(see page 522) or STAR DIAGONAL and 
ERECTING PRISM for TERRESTRIAL OB 
SERVATION, The erecting prism 


used with any of the eyepieces to give the same 


ystem may be 


complete range of terrestrial magnifications as 


for celestial observation. 


@ STURDY TRIPOD may be folded for con 
venient storage. 


@ SUNGLASS for solar observation. 

@ SUN PROJECTING SCREEN is standard 
equipment on 3” and 4” Equatorial Models and 
available for other Models. 

@ Complete operating INSTRUCTIONS provided 


@ FITTED WOODEN CABINET for storage of 


telescope and accessories. Tripod case. 


See page 522 and the back cover. 


204-206 MILK STREET, 
BOSTON 9, MASS. 


October, 1955, Sky AND TELESCOPE 507 











Christmas Is Coming 


What better gifts can you give a friend 
or a relative with astronomical in erests 
than a book from this splendid collec- 
tion? 
Pictorial Astronomy 
Alter and Cleminshaw............. $5.00 
Field Book of the Skies 
Oleott-——new edition ... $5.00 
Introduction to Astronomy 
Cecilia Payne-Gaposchkin ..........$8.00 
Galaxies—Har!ow Shap/ey .. $3.50 
Our Sun—Donald H. Menzel $4.75 
Flying Saucers—Donald H. Menzel... 
Earth, Mcon and Planets 
Fred L. Whipple. 
Story of Variable Stars 
Campbell and Jacchia 
Stars in the Making 
Cecilia Payne-Gaposchkin 
History of Astronomy 
. E. Dreyer.....paper bound, $1.75; 
cloth, $3.95 
Principles of Physical Optics 
Ernst Mach.. ..paper bound, $1.95; 
cloth, $3.5 
Nature of Light and Colour in the Open Air 
M. Minnaert.......paper bound, $1.95; 
c.oth, $3.95 
Discover the Stars-—-Gaylord Johnson. . .$0.75 
Any book purchased as a gift will be 
holiday wrapped on reques:, and if a 
card is sent with your order, we will 
enclose it. SHOP EARLY we have 
no “MARKED UP” prices. And how 
about giv.ng yourself a gift from this 
list, too? 
{dd 15¢ each for packaging and mailing 
on orders of less than 6 books 


Free book 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 10, Mass., U.S.A. 
Phone Worcester PL-5-6992 


circular sent on request. 





drying; it is excellent for blocking lenses 
and prisms and for holding forms. 

The use of semiautomatic and auto- 
matic shaping machines for optical ele- 
important in modern’ mass 

The section in Chapter 4 
abrasive wheels and 


ments Is 
production. 
on roughing by 
diamond laps is a good account, illus- 
trated with the clearest drawings and 
photographs the reviewer has seen on this 
subject. 

The use of test plates, or proof plates 
as they are called in England, is well 
covered in Chapter 9. Any amateur 
planning to build a reflector with a 
sealed tube to prevent air currents from 
bothering the seeing will find the part 
on plane-parallel plates a great help in 
making the window to be placed over 
the upper end of the telescope tube. 

The readdr is introduced briefly to the 
valuable test instru- 
Those wishing more 


interferometer, a 
ment, in Chapter 10. 
knowledge of the interferometer should 
consult the unabridged edition of this 
book and another Hilger and Watts 
publication,. Modern Interferometry, by 
Candler. 

The next two chapters cover silvering 
and evaporating processes, and the test- 
ing of optical glass. Modifications of the 
Brashear method of silvering are given, 
as well as two interesting processes, one 
for half-silvering and the other for rapid 
silvering of glass and 
Careful test- 


high-efhciency 
5 d 
plastics by chemical means. 


ing of optical glass, as described by Mr. 
Twyman, will prevent the amateur from 
spending hours of work on blanks that 
could never hold a good figure because 
of strain, or which would give inferior 
definition due to striae. 

Although of special astronomical in- 
terest, Chapter 13, “Large Object Glasses 
and Mirrors,” cannot be considered as a 
detailed instruction manual for telescope 
makers; it is definitely superficial in its 
treatment, but it makes interesting read- 
ing. From the historical standpoint, it 
contains many little-published facts. For 
instance, I learned more here about 
Henry Draper’s methods of working opti- 
cal surfaces than I did during a visit to 
his workshop and observatory at Hastings- 
on-Hudson nearly 20 years ago. 

These< are two appendixes, the first 
on the making of polarizing prisms. The 
second is an excellent glossary of terms 
used in the optical industry—each item is 
given in English, French, and German. 

Only one error was found. On page 
73 both pictures show convex lenses being 
worked; there are no concave lenses 
shown as is stated on page 72. 

The caliber of the pictures and draw- 
ings is exceptionally high and_ reflects 
the careful preparation that went into 
this book. ‘The abridgement has not re- 
duced the excellence of Mr. “—Twyman’s 
work. ROBERT E. COX 

Optical Research Laboratory 
Boston University 








ASTROLA PORTABLE TELESCOPES 


These fine American-made ASTROLAS have been widely accepted by 
prominent observers throughout the United States and several foreign coun- 
tries during the year in which they have been offered for sale. Their porta- 
bility makes them particularly attractive to the astronomer who does not 
have a place for a permanent mounting. Their aperture and resolution are 
more than sufficient for regular observing programs. Where else can you 
get this much telescope for your money today? 


ASTROLAS are made of cast aluminum, with the excep- 
tion of the fiberglass tube, steel shafting, and iron legs. 


Model ‘‘A”’ 
pounds. 


weighs only 65 pounds, Model ‘‘B’’ 72 
Each comes with an achromatic 8x, 38-mm. 


finder, rack-and-pinion focuser, aluminum ceil, spider 
with diagonal holder, and three of the finest orthoscopic 


oculars. 


Included also are pyrex mirror and diagonal, 


aluminized and quartz coated, good to Ys wave, and 
guaranteed to split doubles to Dawes’ limit. These are 
splendid telescopes for the discriminating astronomer. 


MODEL “A’’, 6-inch, 72x-180x-315x $295.00 

MODEL ‘B’’, 8-inch, 84x-210x-360x $375.00 

Clock drives, $70.00 extra. Setting circles also avail- 
able. Prices of larger telescopes on request. 


F/8 parabolic mirrors and elliptical pyrex diagonals, aluminized and 
quartz coated, corrected to Yg wave or better: 
6” $ 60.00 
8” $ 92.50 
10” $160.00 


All prices F.O.B. our plant, Long Beach, Calif. 
SPECIAL ATTENTION GIVEN TO REFIGURING IMPERFECT MIRRORS 


CAVE OPTICAL COMPANY 
4137 E. Anaheim, Long Beach 4, Calif. 


ASTROLA MODEL “B”’ 
8-INCH REFLECTOR 
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VOCATIONAL AND PROFESSIONAL 
MONOGRAPHS: ASTRONOMY 


Freeman D. Milier. Bellman Publishing 
Co., Cambridge 38, Mass., 1955. 32 pages. 
$1.00, paper bound. 


OR ONE who may be examining the 

possibility of a career in astronomy 
this small paper-bound pamphlet is a 
must; for one who ever advises young 
people on astronomy it is also a must. 
Others interested in astronomy or the 
life of an astronomer will find here a 
surprising wealth of useful information, 
some of it not generally known. The 
booklet is number 72 of a series on vari- 
ous professions and vocations and _ is 
a thoroughly rewritten the 
original edition of 1947. Professor Miller, 
of the University of Michigan, an experi- 
enced investigator and teacher, is highly 
qualified to summarize present-day career 
opportunities for the astronomer. 

The pamphlet contains a brief review 
of the history of astronomy and of the 
several branches of modern astronomical 
research: instruments, sun, solar 
system, our galaxy and others, the uni- 
verse, and practical astronomy. ‘Then 
are described a typical observatory and 
its staff, equipment, research program, 
teaching program, and public work. The 
author writes too of the attractiveness 
of astronomy as a career and of the per- 
sonal qualifications an astronomer ought 
to have—or have most of. Such qualifica- 
tions range from “a lively curiosity about 
natural phenomena” and __ intellectual 
integrity to lecturing ability and manipu- 
lative aptitude. Of prime importance is 
a love of astronomy that is strong enough 
to offset the relatively low salary scales. 

A typical program of college and gradu- 
ate courses and requirements is outlined, 
and includes such topics as course work 
in related fields, language requirements, 
costs, and graduate assistantships. It is 
stressed that graduate work through the 
Ph.D. degree is necessary today for almost 
all openings in professional as- 
tronomy. There is also a list of some of 
the institutions in the United States that 
have active departments of astronomy. 

Employment opportunities for both 
men and women are considered. It is 
emphasized that the field of astronomy 
is very small (perhaps 300 openings in 
the country), but that nevertheless there 
is nearly always a good job for a very 
good person. Because a majority of astro- 
nomical posts involve college teaching 
and therefore are associated with institu- 
tions of higher learning, the author 
summarizes several aspects of an academic 
career, such as salary, promotion policy, 
and retirement. Other types of astro- 
nomical work, such as planetarium lec- 
turing, are briefly described. Finally 
there are brief but useful listings of 
professional and amateur organizations 
of astronomers, periodic publications, 
basic books astronomy, and a few 
astronomical movies. 


version of 


stars, 


job 


on 


Here in this small booklet are nearly 
all the answers to general questions one 
might ask about a career in astronomy. 
The author's account is terse, lucid, and 
without minimizing the occasional aches 
catches well the healthy spirit and excite- 
ment of the astronomer’s life and work. 

STANLEY P. WYATT, JR. 
University of Illinois Observatory 


NEW BOOKS RECEIVED 


NON-EUCLIDEAN GroMeETRY, Roberto Bonola, 
1955 reprint of 1911 edition, Dover Publica 
tions. 429 pages. $3.95 cloth, $1.90 paper. 

This is a translation of a standard Italian 
work on the history and nature of non- 
Euclidean geometry. In the same volume 
are reprinted the classic essays by Lobachev 
ski and Bolyai on the subject. 





The latest 


pitz Planetarium 


is being installed at 


Nova Scotia 
Museum of Science 
Halifax, Nova Scotia 


* 
Spitz Laboratories, Inc. 


ELKTON, MARYLAND 
Telephone: Elkton 666 














United States and possessions: 
$10.00, three years. 


INSIGHT INTO ASTRONOMY 


By Leo Mattersdorf. A practical and 
informative book introduces the bud- 
ding astronomer to the mysteries of the 
universe. 223 pages, 28 figures and 12 


plates, $3.50 
SKY SETS I AND II 


Collections of large astronomical pic- 
tures, each 8% by 11% inches, printed 
on heavy paper with white border, 24 
in each set, and with separate captions. 
Sky Sets I contains objects in our solar 
system and the Milky Way; Sky Sets 
II includes telescopes, further Milky 
Way pictures, and other galaxies, many 
taken with the 200-inch telescope. 


Each set, $4.00 
MOON SETS 


Made from Lick Observatory’s un- 
surpassed negatives, these 18 pictures, 
each 8% by 1134 on a sheet 12 by 18 
inches, show the whole visible face 
of the earth’s satellite. Small key charts 
are included. Suitable for framing, or 
for use as an atlas. $3.00 a set 


SPLENDORS OF THE SKY 
This is a 36-page picture booklet, 
with short captions, designed to take 
the beginner on a quick trip from the 
nearby moon out to the farthest reaches 
of the universe. 75c each 


SKY 





Further your interest in astronomy with these 


SKY PUBLICATIONS 


For timely month-to-month astronomical news and information, read 
Sky and Telescope, the largest astronomical magazine in the world. 
Profusely illustrated, each issue contains articles by leading scientists 
and astronomers, as well as information relating to observing and tele- 
scope making. For the amateur or pro‘essional scientist, as well as the 
interested layman, Sky and Telescope is sold by subscription. In the 
$4.00, one year; $7.00, two years; 


MAKING YOUR OWN TELESCOPE 

By Allyn J. Thompson. This book 
gives step-by-step instructions on how 
to construct a low-cost 6-inch reflect- 
ing telescope, which can use magnifi- 
cations up to 250 times on the sun, 
moon, planets, stars, and galaxies. 211 


pages, 98 figures and 6 plates, $4.00 


ATLAS OF THE HEAVENS 


By A. Becvar and others at the Skal- 
nate Pleso Observatory. This is a set 
of 16 charts, each 16 by 24 inches, and 
covers both hemispheres of the sky to 
stellar magnitude 7.75, showing double, 
multiple and variable stars, novae, clus- 
ters, globulars and planetaries, bright 
and dark nebulae, the Milky Way and 
constellation boundaries, galaxies. $6.00 


RELATIVITY AND ITS 
ASTRONOMICAL IMPLICATIONS 
By Dr. Philipp Frank, Harvard Uni- 

versity. The general theory of relativity 
discussed for the layman in a unique 
and interesting manner. 50c 


THE STORY OF COSMIC RAYS 

3y Dr. W.F.G. Swann, Director, 
3artol Research Foundation. An up- 
to-date popular account of an exciting 
borderland between astronomy and 
physics, written by a leading author- 
ity in this rapidly advancing field. 75c¢ 


Sent postpaid anywhere in the world. 


PUBLISHING 


Harvarp Co.tiece Osservatory, CAMBRIDGE 38, Mass. 


CORPORATION 
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WHAT’S NEW AT EDMUND’S 
by Norman W. Edmund 


Dear Fellows: 


Here is terrific news — a sale of war- 


surplus telescopes at low, low prices! 


Recently a large lot of telescopes 
was put on the selling block. Even 
though I bid low and was successful, 
it took a lot of money. Then, big trac- 
tor-trailer loads started to arrive one 
alter another. 


The only thing to do was to run a 
real sale. Price them to fast! 
So that’s what we have done — tele- 
scopes that the government 
$200.00 and $75.00 — yours for only 
$12.50 and $7.50! 


move 


cost 


You're not only getting low prices 
— but real quality, too. The Army's 
quality standards for manufactured 
telescopes are extremely high. Thus 
the images you get are clear and 
brilliant. 

These scopes make excellent finders 
for astronomical telescopes. They are 
about the only ones available to you at 


these prices with illuminated reticles 


that you can easily see at night. 


How long these sale prices will be 
in effect, So don’t 
take any chances. Order now. You 
just can’t go wrong at these prices. 


we don’t know. 


SPECIAL NOTICE 


We Are Liquidating a Huge, Newly Acquired 
Stock of U. S. Gov't. Telescopes ... 
Your Chance to Pick Up an Excellent Bargain 
READ THE DETAILS CAREFULLY — THEN BUY ! 


M-17 8-POWER ELBOW TELESCOPE 


$200 VALUE FOR ONLY $12.50 POSTPAID 


BIG 2” OBJECTIVE—KELLNER EYEPIECE—AMICI ERECTING PRISM 
4 BUILT-IN FILTERS—RETICLE ILLUMINATION 


This is Edmund’s biggest bargain offer in an entire 
Weight of this instrument is 5 pounds. 
Field is 6°, exit pupil is 0.243 inch. Excellent for 
finder on an astronomical telescope. Ideal for use 
as a mounted telescope for terrestrial observation. 
Also can be used for telephoto photography. Ob- 
jective lens can be removed and a tube added with 
a longer focal length eyepiece to convert to a 
high-power astronomical telescope. The focusing 
28-mm. F.L. eyepiece alone is worth more than 
$12.50. These telescopes were designed for spotting 
airplanes in the sky and have excellent resolving 
power and definition. The image is sparkling clear 
and bright will delight you. Adjustable focus 
from 15 feet to infinity. These instruments are in 
good condition practically new. You can buy 
this exceptional bargain with absolute confidence. 
In accordance with the policy prevailing on all 
Ldmund merchandise, we guarantee complete 
satisfaction or your money back. 


Stock +70,065-Y 


decade. 


$12.50 ppd. 





M-70 3-POWER TELESCOPE 


A $75 VALUE FOR ONLY $7.50 





Another fine quality instrument throughout — 
produced by America’s leading optical manufac- 
turers. Made of sturdy steel and brass weight 
5 pounds. Length 22%”. 12° 19’ field! Telescope 
consists of a Kellner eyepiece, reticle, 2 achromatic 
erector lenses, 1 achromatic objective lens (25-mm. 
diam.), and a protective window. All optics are 
low-reflection coated. Also included: a rubber eye- 
guard, instrument light with rheostat that clamps 
to scope for illuminating reticle (takes standard 


flashlight batteries), and amber, red, and neutral 
filters for snapping on to eyepiece. 

By removing 3 screws, you can separate scope into 
2 pieces, one of which makes an excellent 6-power 
finder for an astronomical telescope on which 
reticle can be illuminated for night use. To give 
you some idea of the intrinsic value you are get- 
ting here as surplus, the lenses alone would cost 
double the price we are asking for the entire 
instrument. Bear in mind, too, that the eyepiece 
by itself can be used fer an astronomical telescope. 


Stock #80,052-Y Completely boxed with protective absorbent, 


exactly as received from Army 
Stock #80,051-Y Telescope only 


$7.50 ppd. 
$4.00 ppd. 


THE MOUNTING RINGS FROM OUR STANDARD 7-POWER 
FINDER CAN BE USED ON THE ABOVE M-70 TELESCOPE 


Stock #50,075-Y Ring mounts per pair 


$4.95 ppd. 


EDMUND SCIENTIFIC CORP. 
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ACHROMATIC ASTRONOMICAL BOSBLE AND TRIPLE YOUR TELESCOPE’S POWER 
TELESCOPE OBJECTIVES nays ~~ PRIMARY OBJECTIVE with a BARLOW LENS 


FROM 


Real Quality at Bargain Prices itis ™ , WHAT IS A BARLOW? A Barlow lens 


Make Wonderful Refractors : | is a negative lens used té increase the 
EYEPIECE 
2 


« power of a telescope without resorting to 
For three years we checked U.S., German, and Japanese short focal length eyepieces, and without 
manufacturers looking for one who could produce really the need for long, cumbersome telescope 
good telescope objectives at a low price. A few times we tubes. Referring to the diagram above, a Barlow is placed the distance P inside the primary 
ordered samples only to be disappointed in quality or final focus of the mirror or objective. The Barlow diverges the beam to a distance Q. This focus 
price. Finally, we found a Japanese optical engineer who is observed with the eyepiece in the usual manner. Thus, a Barlow may be mounted in the 
designed some excellent astronomical objectives. We place same tube that holds the eyepiece, making it very easy to achieve the extra power. 
orders with him. _He then has these made, checking each The new power of the telescope is not, as you might suppose, due to the extra focal length 
one for quality. Thus, we are able to offer objectives we given the objective by the difference between P and Q. It is defined as the original power 
belie ve to be as good as those selling for two or three times of the telescope times the quotient of P divided into Q! 
our price. ay we : ACHROMAT OR SIMPLE BARLOW? An achromatic Barlow lens will give best results, 
Our 3 and 4 diameter objectives are air-spaced achromats, but our low-priced single-element lens will give you 90% of the performance of the achromat. 
as air-spacing gives the lens designer four surfaces with In fact, on and around the axis, the image will be just as good, with slight additional color 
which to correct aberrations, instead of only three as in a at the edges of the field. SINGLE ELEMENT BARLOW — FOCAL LENGTH 1-5/16”. 
cemented achromat. The results are a beautiful, color-free Our short focal length means that you do not have an unwieldy long tube at the eyepiece. 
age Ronen — ss iia flat field, no bad zones, and Stock #30,175-Y. Unmounted, 0.D. 1-3/16”. Coated. Fits in tubing listed below. $3.00 ppd. 
-orrectio é st coma, P 

x : Stock 230,140-Y. Mounted Achromatic Barlow Lens $15.00 ppd. 
Stock No. Diam. F.L. Price Comments 30-day Money Back Gua t ith all Meschandiae! 

vm BS c rantee as with all our Me se! 
30,166-Y 3” 45” $28.00 Not coated : ; 
30,190-Y 3” i 32.00 Coated 2 pieces, 3” long, slide fitting. Blackened brass. I.D. 1-3/16". 


50,106-Y 4” 60” 60.00 Not coated BRASS TUBING O.D. 1-5/16”. To fit single-element Barlow above. 


50,107-Y 4” 60” 69.00 Coated on four surfaces Stock +40,165-Y $1.25 ppd. 


Metal cells are available for the objectives above. 1X a FINDER TELESCOPE ACHROMATIC “MAKE i YOUR : OWN” 4," MIRROR KIT 


Stock 370,068-¥.......... $11.95 for 4” objective ~ . 
toe +7 -4_V - Qu . = pane #50,080-Y Finder alone, less ring The same fine mirror as used in our Palomar, Jr., 
Stock #70,064-Y..........$10.95 for 3” obiective $9.95 - nae coal 
Foe Fy Z polished and aluminized, lenses for eyepieces and 
Stock. * #50,075-¥ Ring mounts per pr., $4.95 diagonal. No metal parts. 


are TELESCOPE TUBING Stock +50,074-Y $16.25 ppd. 


Rack é Pinion Eyepiece Mounts Stock No. Lgth. Description Price 
=n RE OE eh eer ft STEET SPITZ Je. PLANETARIUM 


85,011-Y 2%” a 6.00 Designed by Armand Spitz. 
85,012-Y 3%” 4” 60” 4 8.75 Projects nearly 400 stars, 
85.013-Y 4%” 5” 48” Aluminum 9.00 more than 70 constellations 
or ale a a in their correct relationships. 
ay rv. Py oe N ae Use it in any darkened room 
ng is shipped f.o.b. Barrington, N. J. of the house, project it on 

walls and ceiling. No _ bat- 

teries, works on ordinary 


MOUNTED household current. Tvéo sim- 
ple adjustments that show 
you the sky as it appears 

ERFLE EYEPIECE from any point in the North- 


ern Hemisphere ... for any 
68° FIELD OF VIEW time of night . . . for any 
ae ; %. = 3 - Fs month of the year! Rheostat 
te. é Consists of 3 coated achro- brightness control. A 32- 
mats in metal mount with page book included free of extra cost. Contains 
spiral focusing. -L. 1%”. valuable information about the stars, provides easy 
: Diam. 54 mm., length 54 mm. identification of the constellations. Also FREE 
Now you can improve performance in a most War surplus. Govt. cost about illuminated pointer. : , 
important part of your telescope-—the eyepiece $84.00. This is the type war- About 14” high on a 7” 7” base. Projection 
holder. Smooth, trouble-free focusing will help urplus bargain that will be sphere 7” diameter. Weight 3 lbs. Now available 
ne + 2 ———— Pay at all talked about A. years to ae spheres for Southern Hemisphere 
these fine features: Real rack-and-pinion focusing ‘ome. Buy while you can. and “Sky Zoo.”’ 
with variable tension adjustment; tube accom- Stock +5160-Y, $12.50 ppd. Stock #£70,040-Y $14.95 ppd. 
modates standard 1% eyepieces and accessory 
equipment; lightweight aluminum body casting ; 
focusing tube and rack of chrome-plated brass; : SPHERICAL TELESCOPE MIRRORS 
body finished in black wrinkle paint. No. 50,077-Y 
is for reflecting telescopes, has focus travel of over ADAPTER Ground, polished, aluminized, silicon monoxide 
2”, and is made to fit any diameter or type tubing overcoated. You can’t buy better quality. Remem- 
by aching “our sme s i se. F a ual . or, go Sphericz Mirrors o f/10 ¢ igher, 
~ ag arg = tan a . " J Provides 1% diameter mount to fit —_ —> —— - wel M ant ae 
have focus travel of over 4”. Will fit our 27%” ae, Sere aaealens Ra STOCK NO. DIAM FL PRICE 
I.D. and our 3%” I.D. aluminum tubes respectively. 5 ‘ Stock +30,171-Y $3.95 ppd. ‘ aes aes 
E 1/4” diam. 50,082-Y 3 30 $9.95 
Stock #50,077-Y (less diagonal holder) $9.95 ppd. 50,051-Y 4,” 45” 15.00 


Stock #60,035-Y (diagonal holder only) 1.00 ppd. pe Ey 
. 360° SETTING CIRCLE 


Stock #50,103-Y (for 27” 1.D. tubing) 12.95 ppd. WAR 
Stock #50,108-Y (for 37” 1.D. tubing) 13.95 ppd. SURPLUS TELESCOPE Made of heavy black plastic material with whit« 
markings divided into 1 degree. Numbered every 


EYEPIECE 10 degrees. Diameter 4”. Hole diameter 27,” with 
a ledge 34”. We also include, free of charge, the 
HUYGENS EYEPIECES Mounted’ Kellner Eyepiece, U.S. Air Force true air-speed computer, which is 
Type 3. 2 achromats, F.L. 28 an instrument made of two disks of black plastic. 
Here are some really terrific values in eyepieces! mm., eye relief 22 mm. An ex- Use with the setting circle if you make your own. 
The three eyepieces listed below are manufactured tension added, O.D. 114”, Stock +60,039-Y $1.25 ppd. 
by one of the world’s best producers of optical mr a as ar ge tele- 
components. We have searched the world’s mar- SCORE. OEE: CONG SER OY 
kets, including Germany and France, to find a Stock +#5223-Y, $5.95 ppd. MISCELLANEOUS ITEMS 
real quality eyepiece. The image clarity, the STAR SPECTROSCOPE Imported! Doubles the 
workmanship evidenced in the metal parts, will : usefulness of your Telescope. 2%” long. 


prove the skill and experience of Goto Optical Stock +50,023-Y $32.75 ppd. 
Company, Tokyo. Guaranteed terrific buys at these MAKE A SUN DIAGONAL 60° SPECTROMETER PRISM Polished surfaces 
i 18 mm. x 30 mm. flat to 44” wave length. 


low prices ! ‘ Because it is unsilvered 
HUYGENS TYPE — STANDARD 114” DIAM. \. this PENTA PRISM trans. Stock 230,143-Y $8.25 sed. 


6 mm. (14”) Focal Length mits only .0016 of the light 
pny + 30,063-Y $8.50 ppd. it receives, making it an BE SURE TO GET FREE CATALOG “Y” 
2.5 mm. (%”) Focal Length excellent sun viewing di- Fantastic variety — never before have so many 
sick #30,064-Y $8.00 ppd. agonal, if used with proper lenses, prisms, optical instruments, and compo 
precautions. Entrance and nents been offered from one source. Positively 

—_—— exit faces 1” and 1” ap- the greatest assembly of bargains in all America 

proximately. Imported! War Surplus! Hundreds of other hard 

COMBINATION EYEPIECE—10 mm. and 20 mm. to-get optical items. Write for Free Catalog “Y 
Stock #30,065-Y $9.00 ppd. Stock #3262-Y $3.75 ppd. 





For Reflectors For Refractors 














ORDER BY STOCK NUMBER... SEND CHECK OR MONEY ORDER... SATISFACTION GUARANTEED! 


BARRINGTON © NEW JERSEY 
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Make a 
Professional 
Astronomical 

or 
Terrestrial 
Telescope 
for as little 
as $13 


NO NEED FOR MONTHS OF 
TEDIOUS GRINDING! 


Telescope success assured 
5” Telescope Mirror 
67” F.L., Ground, Polished, 
Aluminized, only $13.00 
Overstocked—-Selling Out—-Special 
Our regular Aluminized Telescope Mirrors 


67” f.1. 1” blank, crown glass. Regular $17.09, 
while they last ONLY $13.00 plus $1.00 p.p. 





STAR DIAGONAL 


For the convenient 
observation of stars 
near the zenith, a 
prism is indispensa 
ble It is placed be 
fore the eyepiece to 
direct the pencil of 
light rays so that the 
xis of the eye-lens is et right angles to the 
ixis of the telescope. Our “Star Diagonal’’ 
is especially manufactured for this purpose 
Fits standard 1%” eyepiece holder and takes 
standard 1%” eyepieces. Price, including fine 
quality light flint glass fluoride coated 15%” 
prism phe ned suis ade 





Equivalent straight-tube length 4” 
Prism easily removed for cleaning 
We have 


item fourfold 


increased our production on this 
No delivery delays 


GIANT SIZE LARGE PRISM 





Optical glass prism ground to 2 or 3 fringes 
flatness 45-90-45 degrees Sack aluminized 
nd copper plated Face size 6%” x 2” 
Absolutely perfect Suitable as diagonal 
prism on larger telescopes Very limited 
stock at this special price Were $8.00. Now 

only $2.50 plus postage for 2 Ibs 

EYEPIECE 
Made by Bausch G Lomb 
Well corrected %” e.f.l 
15x Outside diam., 1%” 
Eye lens, 4” diam., field lens, 
” diam (An unusual finely 
corrected Huygens with high 
ye relief Priced very low 
by popular demand. Limited 
tock. ONLY $8.00 plus 25« 
a pl 





BARLOW LENS 


Cemented Achromat — American Made 


Our excellent new formula allows for higt 
power with little loss of light or definition 
These are unmounted, uncoated lenses you 
will find simple to use with any ocular sack 
f.1. 44.68-mm. (1.759") from deeper concavity 


(1.024"). e.f.l. 44.1 


about 8&8 


Diam. (clear) 2600-mm 
mm. (1.738") Megnification factor 
time Strictly limited supply at our star 


tling low price of ONLY $9.09 plus.25¢ p.p 





ACHROMATIC FINDER TELESCOPE 
With 
Weight 


Uses a fine objective and 
crosshair. High eye relief 


eyepiece 
4 power 


one lb. Diameter 1” by 14” long. Complete 
with optics, metal tube with mounting 
brackets. T.imited stock....$7.75 plus postage 


Remit with order. Include postage. No C.O.D. 


HARRY ROSS 


Telescopes - Microscopes 


Comprehensive Catalog $1.00; Deductible 
from First $10.00 Purchase 


70 West Broadway, New York 7, N. Y. 
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GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 


AN EXPERIENCE WITH THE DALL NULL TEST 


OR TESTING parabolic telescope 
| mirrors, a null method has’ been 
devised by H. E. Dall, which differs 


from the familiar Foucault knife-edge 
test by the insertion of a plano-convex 
simple lens between the mirror and the 
slit (or pinhole) that illuminates it. 
When the reflected beam is cut, at the 
center of curvature, by the knife-edge, 
the whole mirror darkens uni 
formly, if the mirror is properly corrected. 

The spherical aberration of the lens 
closely neutralizes that of the mirror. 
Interpretation of the knife-edge shadow 
than in the original 


surlace 


is much easier 
Foucault test, particularly for mirrors of 
short focal ratio. Using Dall’s test, the 
amateur can produce surfaces with aber 
rations whatever minimum 
his patience and skill will allow 

There is a complete description of the 
test in Amateur Telescope Making—Book 
IT, pages 149-153, and an earlier version 
is reported in the April, 1948, issue of 
Sky and Telescope, page 161. 

The following tells of my experiences 
in figuring a 163-inch pyrex disk of {/6 
to a quality that probably would not 
have been possible without the Dall test. 
After months of effort without 
by the usual tests, the surface was made 
spherical and the disk laid away in the 
hope of better results at a future time. 
\bout a year later the apparatus for the 
Dall test was assembled, and_ polishing 
16, 1955, 


reduced to 


success 


was finally resumed on February 
after a friend told me he had 
null test for an 8-inch {/4.5 paraboloid. 

My Foucault test equipment comprises 
a 3” tube housing a No. 46 GE bulb, 
condensing system, adjustable slit, and a 
knife-edge holder with micrometer move- 
ment horizontally and along the axis of 
measurement—all mounted on an adjust 
able and movable stand. ‘To adapt this 
rig to the Dall test, I cut threads on the 
containing the light and 
larger 
Phe axial position 


source 
tube holding 


tube 
screwed onto it a 


the compensator lens. 


COMPENSATOR 
LENS \ 


used the * 








This is the Warkoczewski apparatus 


for the null test. The knife-edge 
assembly is at the left. 


of this lens was adjustable within the 
tube. 

The slit width was made about 0.001” 
by placing cellophane of that thickness 
between the knife-edges and squeezing 
them together. The length of the slit 
was limited to 0.015” by drilling a hole 
with a No. 80 drill in a tubular fitting 
which was screwed behind the slit. A con- 
densing-lens system was adjusted for the 
minimum-size spot of light on the slit, 
and a red _ filter inserted between 
the light source and condenser. For the 
compensator lens, I used at first a 1-inch 
war-surplus plano-convex lens with a 
focal length of 10 inches, carefully spaced 
from the slit to the recommended dis- 
tance for this mirror and lens. 

With the setup approximately at the 
center of curvature and the compensator 
lens installed, I expected a null indi 
cation, but a glance. past the knife-edge 
showed the mirror only illuminated by 
room light. Considerable jockeying of the 
test stand was needed to locate the elusive 


was 


| INT T DISTANCE Saou 
au —_— INTERCEPT DIS Pens 


FILTER 


LAMP 


goed 
ll 


suit” 


| REE 


KNIFE-EDGE 





The arrangement for testing a mirror by Dall’s method. The plano-convex 

compensator lens should have a focal length between 1/5 and 1/20 of the mirror 

under test; the actual ratio determines what the distance between lens and slit 
should be. 
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reflection. Even then, only a part of the 
mirror was covered with light. A check 
with the knife-edge shoy.ed that the setup 
was actually behind the center of curva- 
ture, and it had to be moved up nearly 
three inches. When this was done, the 
entire mirror filled with light. But 
further checks showed improper shadow 
movement, indicating that the slit and 
lens were misaligned with respect to the 
mirror. 

This condition was easily cured 
placing a bull’s-eye target on the open 
end of the tube containing the compen- 
sator lens. The target reflection was then 
centered on the mirror with the aid of 
an Everest pin stick placed on the mirror’s 
horizontal diameter. First, the reflection 


by 


Here the testing appa- 
ratus is taken apart. 
Above are the bull’s- 
eye, used in insuring 
correct lining up, and 
the housing that carries 
the lens; below, from 
the left, are the slit, the 
attachment that limits 
its length, red filter, 
two condensing lenses, 
diffusing screen, the 
containing tube, and 


light bulb. 


was shifted until a horizontal bar of the 
reflection was superimposed on the Ever 
est stick; then the reflection was shifted 
horizontally until the target circle fell be- 
This process required 
modifying the base of the light-slit-lens 
tube to provide angular adjustment in a 
Thereafter, these adjust 


tween similar pins. 


vertical plane. 
ments were made prior to each null test 
(for which, of course, the 
moved from the lens tube). 

The general illumination of the mirror 
was poor, since the photographic filter 


target was re- 


was not dense enough to smooth out the 
bright spots and prismatic effects of the 
filament light 6-8-volt, 0.25 
ampere bulb operated at a maximum of 
10 volts). Roughing the filter with fine 
carbo worsened matters, for this made 
the mirror look grainy. The trouble was 
cured by replacing the filter with a disk 
of dark red celluloid near the slit, and a 
fine-ground quartz crystal between the 
bulb and the condenser. This provided 
brilliant illumination of the 


source (a 


a smooth, 
mirror. 
After all difficulties had apparently 
been squared away, the spherical mirror, 
which had looked quite “flat” under the 
Foucault test, now exhibited the shadows 
of an oblate spheroid of very long radius. 
The problem was now to make the mirror 
appear flat as viewed with the Dall test. 
Since apparently a_ relatively large 
amount of glass was to be removed, | 
124- 


began correcting the mirror with a 


Gc ecss le = 
Send for 


+++++++ DELUXE PYREX 
Reflecting Telescope Kits 


kits PYREX 


inch star lap, and a vigorous polishing 
period resulted in a central depression 
with a high surrounding crest and the 
outer area turned down. With the null 
test, the worker can be easily led astray 
into doing just the opposite of what 
he otherwise do as a corrective 
measure. In_ this one 
polishing down the edge zones quickly 8” 
served to set my sights straight and the 124" 
error was thereafter avoided. ADD POSTAGE: ist and 2nd 
As the proper corrective measures were from Detroit, add 5%; 3rd and 
P ° 10%; 5th and 6th, add 15%; 7th 
applied, the mirror gradually took on a sda 40%. Or we will ship ©.0.D. 
flat appearance, but I was puzzled by the 
appearance of a dark area at the left 
edge which jumped into prominence 
long before any other portion of the 
mirror darkened. Since no corresponding 


Our have mirror 


oxide, red rouge and pitch. 


cans. 


cerium 
in metal 
Price 

$ 5.50 

$ 9.50 
$17.00 
$29.95 
$52.95 
postal zone 


4th, ade 
and 8th 


Size Thickness 
44" 3/4” 
spell of 6” 1” 
114” 
134” 
214" 


would 
case, 


catalog of 
refracting 


for supplies 


telescopes. 


Nend 


accessories, 


ASHDOWNE BROS. 


18450 Grand River 


free 
and 





Detroit 23, Michigan | 
FHFFFFFFFF 4444444444444 4446464 


blank, 
PYREX tool the same thickness, ample sup 


ply of optical quality abrasives, fast polishing 
Packed 


| 


| 
: 
| 
| 





Precision Diagonals 


You will yet the best possible performance 
from your telescope with one of our clear 
fused quartz diagonals. Accuracy guaran 
teed 1/20 wave. 


$10.00 

$12.50 
accuracy 

$ 5.00 
Ellipse 1.5 $ 8.00 


Aluminum coating $1.00 extra. 


Ellipse 1.25” x 1.77" 
ieee a? A 0 


wave 


Ellipse 1.5 
Pyrex diagonals, 's 
* b.7F" 
x 


712” 
2.12 


Ellipse 1.25” 


list of other sizes, 
quartz mirrors and mirror blanks. 


EG&G W OPTICAL CO. 
2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 











IMPORTANT ANNOUNCEMENT 


DURING AUGUST, we moved our instrument laboratory to Juan, Puerto 
soon introduce a line of components and supplies for astronomers, both amateur 
Some of these components will be: (1) Orthoscopic oculars of 4, 6, 8, 12, 16, 24, 
lengths. (2) Astro objectives £/15 aperture ratio of 3”, 4”, 5”, 6”, and 8” diameters 
castings for telescopic mounts and clock drives. (4) Finder Flats 
(6) Helical focusing mounts. (7) Astronomical cameras and plateholders 

AS YOU KNOW, Puerto Rico is part of the Puerto Ricans 
citizens. We plan to compete with the low European imports, 
maintain the high quality standards 12 years. A 
catalogue will be May 


ORTHOSCOPIC OCULARS 


1. Four-element design giving a flat, beauti 
fully corrected field of 50° covering more than 
160 cent of the area of the conventional 
Ramsden for the same power. This eyepiece is 
i “must” for RFT work 

2. Precision optical elements, magnesium 
fluoride hard ‘coated, increasing the light 
transmission approximately 10 per cent. 

3. Simple take-down for cleaning 

4. Precision metal parts black anodized for 
anti-reflection and ground to 1%” O.D 

s. Clean mechanical design permitting com 
fortable observation and focusing 
These eyepieces are produced in 4 mm., 8 mm., 
{6 mm., and 32 mm. effective focal lengths only. 


will 


Rico. We 


and professional 


San 


and 32 mm. focal 
(3) Machined 
telescopes. (5) and prisms 
American 
and yet 
complete 


States and are 
Oriental and 


enjoyed for 


United 
the 
reputation we 


price s ot 
and have 


ready sooti we reser 


per 


ease ot 





Price postpaid, $15.95 each 
ASTRONOMICAL OBJECTIVES 


optical design utilizing a 
air separation. Color corrected on C 
ected on spacing to reduce resid 
Completely coma 
fluoride light 


1 Superior 
ind hand cort 
free of 


reasing 


to a minimun 
coated, ine 
about 10 per cent 
optical glass p 
one ring test plate 
1 ision toler 
t stray 


recision annealed 
match 

and sit 
reflections 
length and 


request 


mnces 
light 
effective focal 


limensions on 


3” C.A. 45” 6.8.1. $ 62.00 
a” C.A. 60” E.F.L $138.00 


These objectives are rigidly tested on double stars for resolving power before being sold. 


Cell 


Unconditionally guaranteed — Immediate delivery 


BRANDON INSTRUMENTS 


Guaynabo, Puerto Rico 
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Everything for the 


AMATEUR 
TELESCOPE MAKER 


Send for FREE Price List. Instructions, 10c. 


@ LOW PRICES e 
KITS $4.50 and up 
ALUMINIZING 
Superior Reflecting Surface, Fine Finish, 
Will not Peel or Blister 
Prisms Mirrors Mirrors 
Eyepieces Tested Made 
Accessories Free To Order 


We have been supplying amateurs 
for over 33 years 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. Y. 











, 


: SS 
* ** BERAL COATINGS * ** 


The surface 
precision 
l Beral has 
Beral is 


ideal coating for front 
mirrors for these reasons: 
HIGH reflectivity 
HARD; does not sleek easily. 
Seral can be cleaned easily no porous 


OVERCOATING of quartz 


) 


4 Beral is NOT a Chromium allov, so 
can be removed easily. 

Prices for Beral coating telescope mir 

rors *.$2.25. 4”.$2.75. 5”.$3 00, ” 

$3.50, 7”-$4.00, 8”-$4.50, 9”-$5.50, 10” 

$6.50, 11”-$8.50, 1214”-$9.75. Prices for 


sizes up to diameter on request. Add 
Postage — Insurance for return shipment 


LEROY M. E. CLAUSING 


8038 MONTICELLO AVE. SKOKIE, ILL. 











TELESCOPE MAKING 
SUPPLIES 





4-leg Spider or Diagonal Holder, made of 
brass, with threaded steel rod. $1.50 
Eyepiece Holder, brass tube in pressed 
steel flange. Fits standard eyepiece. $2.50 
[ong Focus Ramsden Eyepiece. 2 polished 
plano-convex lenses mounted in _ plastic 
tube Standard 14%” O.D 30-mm. e.f.1 
$2.00 
PYREX MIRROR MAKING KITS 
Consist of PYRI-X mirror blank with 
either plate glass vdditional Pyrex for 
tool. Six selected abrasives, pitch, rouge, 
ind cerium oxide 
Diameter Plate-Glass Tool Pyrex Tool 
6” $ 8.75 $ 9.75 
ad $11.75 $16.50 
10” $20.00 $29.00 
12%” $36.75 $51.00 
Postage Paid to Ist and 2nd postal zones from 
N. ¥ Add 5% 3rd and 4th zones, 10% Sth 


Add 15% 7th and 8th zones 


and 6th zones 
Send for free catalog of optical supplies 


DAVID WILLIAM WOLF 


116-12 101st Ave. Jamaica 19, N. Y. 

















The Foucault knife-edge test gives these shadows on the finished 16-inch mirror. 
An Everest pin stick is seen in front of the mirror. 


lighter area could be discerned at the 
right edge, the possibility of a turned 
down edge was discounted at first. How 


ever, I found that the shadow appeared 
when the separation of the slit image 
and the knife-edge was about three slit 
Reducing the radius of the edge 
zone eliminated the condition completely. 

As the finally the 
proper appearance, marked only by faint 
the 
astigmatic effects that had not been dis 
the mirror’s figure 
irregular. However, the Foucault 
did not show this, and the Ronchi test 


widths. 


mirro1 assumed 


zones, trouble occurred in form of 


cernible when was 


test 





gave the straight lines indicative of a 
spherical surface. It was very disturbing 
that the null test seemed to show up a 
condition unobservable at any time with 
the other tests. Quite a deep path was 
worn the floor between 
test stand and mirror to rotate the latter 
and test on several diameters. Neverthe 
less, an eyepiece and pinhole test gave 
the mirror itself a clean bill of health. 

These shadow progressions were quit 
variable. At times, shadows appeared 
simultaneously left and right. Once the 
mirror blanked out except for a 90-degree 
sector in the upper left. This behavior 


into concrete 


The Ronchi test gives 
this pattern on the 16- 
inch mirrer. In_ this 
test, which might be 
regarded as a modifi- 
cation of the classical 
Foucault test, a grating 
replaces the knife-edge. 
When the bands are 
straight, the mirror is 
spherical; a_parabo- 
loidal mirror gives 
bands that are portions 
of parabolas. 
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was not due to misalignment of slit and 
knife-edge, and their linear separation 
was always less than the allowable two 
per cent of the mirror’s focal length. 

Eventually the shadow trouble was 
traced to the compensator lens being off 
center within its tube. ‘This fact was 
established by chucking the entire 
assembly in a lathe and watching the 
circular reflection of a sheet of graph 
paper. After the lens was _ correctly 
centered, there was no further difficulty 
with odd shadow effects. 

But there still remained an upsetting 
discrepancy that for a time lessened my 
confidence in the Dall test. While the 
figure of the mirror appeared good by 
this test, measurements by the Foucault 
method showed it to be overcorrected 
by 0.060” at the edge, and by almost 
half that amount at the 50-per-cent zone. 
The overcorrection was more than. three 
times the allowable deviation. Recheck- 
ing computations and remeasuring lens 
spacing showed all to be correct, and the 
blame for the test failure was properly 
assigned to the war-surplus lens. 

A new lens of crown glass was made 
for me by a local firm, and when this 
was installed the test showed the same 
figure and degree of overcorrection that 
the Foucault method did. If you use the 
Dall test, know your lens! Another 
worker who used an achromat rather 
than the specified simple lens also got 
an overcorrected mirror. 

Work on the mirror now proceeded 
with confidence in the Dall test. The 
mirror was adjudged finished on May 11, 
1955, after almost three months of spare 
time had been spent in changing the 
surface from a completely — polished 
spheroid to its present form. Zonal 
measurements of the completed mirror, 
inspection of the smooth-flowing Ronchi 
lines, illustrated here, and the degree of 
flatness under the null test all seem to 
substantiate the conclusion that the figure 
of the mirror is good. 

S. J. WARKOCZEWSKI 
1416 E. 65th St. 
Kansas City 10, Mo. 
EYEPIECE STORAGE 

If, like most other amateur observers, 
you are always misplacing eyepieces, 
here is one way to save time and trouble. 
All that is needed is a small wooden 
filing-card cabinet such as may be pur- 
chased in the local five-and-dime store. 
Mine is 7” by 3” and 3” in depth. Into 
the top of this is fitted a piece of }” ply- 
wood, through which I. had cut holes 
14” in diameter, one for each eyepiece. 
The plywood was then secured with small 
wood screws into the card case. 

This box is handy for transporting the 
eyepieces and for keeping them at the 
telescope. When the eyepieces are not 
in use, the box protects them from dust 
and dirt. J. M. WILLIAMS 

P. O. Box 268 
Saco, Me. 





A precision 28-foot radio telescope at a reasonable price. It is 
capable of full hemispherical coverage at 30° latitudes or greater. At 
latitudes less than 30° the coverage is slightly reduced. 

The telescope comes as a complete package, ready to install on 


your foundation and to operate with your receivers and recorders: 


A feed is furnished to operate at your frequency 

Either solar or sidereal drives available 

Operation requires only 115 volts ac 

The accuracy of the reflector and drives permits 

operation to 10cm 

Operates in temperatures of —70° to 125°F and winds up to 
60 MPH 

Stowage lock provided for protection against stronger winds 


Supplied with operating console and 50 feet of cable 


For complete specifications on the 28-foot telescope write, or phone — 


ANTENNA EQUIPMENT | 


°D. S. KENNEDY & CO. 
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TELESCOPE MAKER USES 
INSTRUMENT AT SCHOOLS 
As a pattern maker with a small brass 
and aluminum foundry I can make up 
any kind of mounting. The picture shows 


LAFAYETTES or TICAl, 2 age Tah hs 


) regs @ Three Eyepieces—40X, 64X, 89X eae Hee Seg 

} | | I: ® 800 eaceh hamaiits have visited schools with it, one 75 miles 
4 _ ~zy ° 2%" Objective Lens south of here where my daughter was 

REFRACTING ; 


teaching. In order to haul it in my 
@ Regularly $125.00 car I had taken the instrument apart— 

ASTRONOMICAL TELESCOPE 

WITH TRIPOD AND CARRYING CASE 


Fully corrected and coated lenses afford maxi- 
inum brilliance and clarity, Heavily chromium ** ct 
plated brass used in moving parts. Beautifully si 
finished duraluminum tube. Focused by means 
of rack and pinion. Erecting prism for terres- 
trial observation and diagonal prism for astro- 
nomical may be used with any of the eyepicces. 
Fork type altazimuth mounting with tension 
adjustments. Includes View-finder with 4X 
crosshair eyepiece—Sun glass—Star diagonal 
eyepiece—Erccting prism eyepiece—Wooden 
tripod with chain brace—Complete in compact, hinged wooden carrying case. Weight of 
telescope, tripod and case—each approximately 6 Ibs. Total Shpg. Wt. 25 Ibs 


Oa ee 0 Oe Bc cessees conlnivonssnsoncecnensscnccnsanssnsvansinsbiocebessssnitanlssitaiphaiaesseeee) NET 69.50 


NEVER BEFORE AT THIS PRICE 30X ALL PURPOSE 


Famous Zeiss type TELESCOPE __ 
IMPORTED DIRECT 


COATED LENSES 
PRISM 


BINOCULARS 


@ All-metal construction 
@ Individual focus 


@ Complete with leather 
case and straps 
































the children assembled it, and I stayed 














5. |: gebepeeenaiaebee setae Net 1825 with them for half a day. It is surprising 
Sb Meee 3-4 s how interested youngsters are in astron- 
F-164—7X,50 C.F. —- ceeeee eel J Vv 
F-117—10X,35 C.F Net 23. © WITH TRIPOD omy. } 
x we) he EEE Satehetapheen Net 32.50 oe To get a good sky for observing, we 
intzinsendrspsivaeetecess f ~~ A A ‘VE! d : . 
Add 10% Fed. Tax é iVE have to travel about 30 miles inland from 
@ 59' FIELD AT 1000 YDS.! ; hiel | | | 4000 { 
re gher leve . d 2e 
LOCKE HAND LEVEL e BODY OF DURALUMINUM AND BRASS! 1eTeE to ug 1e!1 evels, about A : neet 
See the craters on the moon! Watch planes— elevation. A. I. BARNWELL 
ships—birds and animals. Spot .22 calibre bullet 9409 i. ‘ 
holes at 200 yds.! Just in time for vacationists 2402 Myrtle Ave. 
hikers—campers—-boating—bird watching—any Eureka, Calif. 
of the many warm weather activities. A typical 
Lafayette buy! Full two feet long closed—27'2” 
he extended. Achromatic coated objective is 40mm ' E . . 
@ Precision Survey Instrument! in diameter—clear aperture is 38mm—or 1%”. GROOVING PITCH LAPS 
@ More Than 50% Below Regular Price! Body diameter is 17g”. Lens erecting system M: , s have bee ee 
A precision manufactured sighting level made ore wera ret ae oe oy oe feet a : fany _ thods have been SUBBS - d for 
entirely of brass. Adjustable focus by means of pe me pobre A gowns mcg vee | Sama ee making channels in pitch laps. Hack- 
draw tube. Securely mounted prismatic system, a ca ee a go Sid ga ana port ey Ee 1 kniv ave | 1 
Bubble is magnified 4 times for sighting ease with camera pone mooth sliding draw tu re saws, ripsaws, and knives have been used, 
Virtually dust proof. For laying foundations Jocusing with coated ocular lens. Complete with | all of these av chi he itch ; 1 
1114” tripod—bracket—Shpg. Wt. 5 Ibs. yut all Of these may chip the pitch anc 
grading —fences—roads—drains—etc, All pre- / : ay : : - 
liminary surveys. 514” long closed. Includes FolDP. . ccc cvvvnccveccvcvessscvcses Net 12.95 dishigure the facets, leaving an unsatisfac- 





heavy leather case and strap. Shpg. Wt. 2 Ibs. . , 
- Seicaienasseenot Stennis si tas | ABNEY CLINOMETER LEVEL tory lap. pie 
I have tried the following procedure 
40 POWER PRISMATIC with excellent results. First, pencil lines 
TELESCOPE 





are drawn on the lap to mark where 
the channels are to go. A stiff metal rod, 
| about 3/16” thick, is heated over a range 
burner to a high temperature, and then 









@ PRISMATIC OPTICAL A finely made surveying instrument of profes- 
SYSTEM 





sional ooey. — — | brass, ge Ab- is pressed down quite hard on one of the 
rae } mney topographic level enables the user to deter- ° ° ° : 
e 40X, 60MM FOR on ‘nine ground elevation—measures degrees of slope penciled lines. Do not lift the rod, but 
TERRESTRIAL VIEWING. } °F inclination—run a level line—etc. Permits pull it lengthwise out of the channel. It 
2 preliminary surveying with little or no experience. ; 4 . ¢ cae 
. RACK and PINION Fine prismatic system. Are scale is divided into will take much pitch with it. The rod 
FOCUSING 60 degrees both sides of zero. Vernier scale reads i 
from 1 to 10 minutes. Arc swings from 0 to 90 should be wiped clean and reheated be- 
es degrees. Used by farmers—builders—gardeners Pica Pe Us pore . . , ' 
° ‘een caretakers—maintenance men—etc. Particularly fore making the next channe I. : 
32 50/ useful in laying out drains—retaining walls and C. A. OLSON 
2 fences—driveways—fields etc. Includes leather “Ee ‘ j 
case and <7. Im ge i save you 50% of 6520 S. Oakley Ave. 
regular cost. Shpg. Ibs. . Chicago 36, Ill. 
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Fully correctec —achromatic—coated lenses. Ail 











ses ee ee — chrome trim-—-white enamel Py NEWYORK NY { 100 Sixth Ave 

finish. P t amate st iy—nature ‘ YS jc alws: - : 

stodp-—apetiing torgvs--or tr feat’ “shang Lf", _ BRONX.NY | 542 E Fordham Rd GLEANINGS is always ready to re 

around”. Inciudes wooden case—Hardwood an {10 NEWARK) | 24Central Ave ceive reports and pictures of amateur 

metal tripod with fuliy adjustable mo-nting head. Mal se. snstruments and: devices. and is 

Tripod extends to approximately 5% feet, Over- PLAINFIELD.N ) | 139 West 2ndSt instruments : _ a Is open 

sy 9 Oe telescope is approximately 19”. Shpg. DEPT.SK10 MTT PAs I it0 Federal st for comment, contributions, and ques- 
a S. é | Fi A 
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JAEGERS 
DOES IT 
AGAIN?*® 


immediate delivery. 


We offer the lowest priced, hand-corrected, precision, 
objective, mounted in a black anodized aluminum cell. Our reputation has been estab- 


MOUNTED ASTRONOMICAL 
TELESCOPE OBJECTIVE 
Air-spaced 


3%” diameter — 48” focal length — f/15 


American-made astronomical 





“Those in the know’? BUY FROM US BECAUSE: 





1. Hand-corrected 
2. Air-spaced 


They are corrected for the C and F 


mounting problem. 


Tremendous resolving power. 
focal length, 


Air-spaced Achromatic Objective (uncoated) 


made of finest crown and flint optical glass. 


thereby producing high powers 


Not 


aberration). 


mounted. Fully 
They can readily be used with eyepieces of only 4” 
Guaranteed well suited 


Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. 
lines (secondary chromatic 
aberration and the chromatic variation of spherical aberration are negligible. 
to close tolerances so that it will fit directly over our standard aluminum tubing, eliminating any 


The zonal spherical 
The cell is machined 


$28.00 postpaid 


surplus lenses 
corrected. 


for astro- 


7 x 50 MONOCULAR 





Many observers find them ideal as_ rich-field 
sky sweepers or as telescope finders. Brand 


lished over the years as the most reliable source of high quality astronomical lenses. We new, coated optics, genuine Te: ather plush-lined 
have the largest selection of diameters and focal lengths in the United States available for carrying case and straps. 7 power; objective 
he: 1s 50 mm in diz ameter. $17.50 


BINOCULARS 


Beautiful imported, coated binoculars, 
made, at a low, low price within the reach of 
every man’s pocketbook. Complete with carry 
ing case and straps. Prices plus 10% excise tax: 


precision 


3. BLACK ANODIZED ALUMINUM CELL INDIVIDUAL FOCUS CENTER FOCUS 
4. Precision Mounted — Ready to Use fut $12.75 6x3 ‘ 

5. Color-corrected F - ~<a 18.00 wthepeabioeshe woe 

6. 3%” CLEAR APERTURE {/15 cae ee Pee 

7. 48” FOCAL LENGTH encase oop tg ap 

8. Quality Can’t Be Beat 8x 30......... 19.00 10x 50......... 32.50 

Lowest Price OS Secccccsss BORE) 160 %:5.:.... 39.75 

10. Fully Guaranteed 0 x 50 49.75 0x 50 54.25 


AN ECONOMICAL 


EYEPIECE 


Wh teu) ital Ro eee eae This’ ‘mounted eyepiece has 

EG EST OES nD Re ne ee Co ee es Arian eee ee cand $ 4.00 extra two perfect fluoride coated 
lenses 29 mm in diam 

“BIG” ACHROMATIC TELESCOPE OBJECTIVES padisee eek’ We hae on 

These are perfect magnesium-fluoride coated and cemented Gov't. effective focal length of 


1%” (8x). 
fits a 1%” 


The eyepiece cell 


tube.... $4.50 








nomical telescopes, spotting scopes, and other instruments. Gov’t. cost up to $100. “GIANT” 
Diameter Focal Length Each Diameter Focal Tyength Each 
54 mm (2'%") 300 mm (11.8”).... $12.50 81 mm (3 3/16”) 622 mm (24%”"). .. $22.50 WIDE-ANGLE 
54.mm (2%"”) 330 mm (13”)...... 12.50 83 mm (3%”) 660 mm (26”)...... 28.00 EYEPIECE 
54 mm (2%”) 390 mm (15.4”).... 9.75 83 mm (3%”) 711 mm (28”)...... 28.00 
54 mm (2%") 508 mm (20”)...... 12.50 83 mm (3%”") 762 mm (30”)...... 28.00 | ote gr “the. tanet pt tame 
54 mm (21%") 600 mm (23%”).. 12.50 = 83 mm (3%") 876 mm (34%").... 28.00 piece ever made. It gives a flat field. It is 
54mm (2%") 762 mm (30”)...... 12.50 83 mm (3%") 1016 mm (40”)..... 30.00 ceriten, 306° ‘clleasien tonal tomas tle a 


60 00 clear aperture of 2 3/16”. It may be used as 
» a Kodachrome viewer, magnifying seven times 


67.00 SO CURD acs cacdxtas vesdecctacetenens $18.50 
BRAND NEW COATED 1” E.F.L. wide 


angle eyepiece. Contains 3 perfect achromats 


(Illustrated) $13.50 


1069 mm (42 1/16”) 
1069 mm (42 1/16”) 


1016 mm (40”)..... 110 mm (4%”)* 


12.50 
21.00 110 mm (4%”) 
*Not coated 


ALUMINUM TUBING for the above lenses. 


54 mm (214”) 


78 mm (3 1/16") 381 mm (15”) 


rt We can supply 








Aperture is 13/16”. 


MOUNTED EYEPIECES 


SUPERIOR QUALITY 
SUPERIOR WORKMANSHIP 
THEY CAN’T BE BEAT! 


We have a large stock of precision war surplus lenses, 
and have mounted them in precision mounts of 1%” 
outside diameter, the standard for telescopes. Result! 
You would pay several times more elsewhere. Our prices 
can’t be beat. 

eyepiece 





8X ELBOW 
TELESCOPE 





This telescope will make an exceptional finder. 
Objective 52 mm diameter. Focusing eyepiece, 
turret-mounted filters, amber, red, neutral, and 
clear, and large-size Amici prism. 





12.5 22 mm (27/32”) F.I, 


(4”) F.L. 


mm symmetrical Kellner eyepiece contains 

















SORE ilaie cs ia 6 ves cask cacckeceeooes $25.00 contains two cemented achromats. cemented achromat and a non-achromatic lens 
NS CLEANING TISSUE H % Coated lenses $6.75 Not coated $6.00 Coated ienses $6.75 Not coated $6.00 
LE ere is a : ° 3 - D ai 
wonderful Gov't. Surplus buy of Lens Paper 16 mm (%”) F.L. extra wide angle Erfle a we Ste ) F.L. eyepiece contains two 
which was made to the highest Gov’t. stand contains five lenses. eee Mee . 
ards and specifications. Coated lenses $13.50 Not coated $12.50 Coated lenses $1.3.50 Not coated $12.50 
500 sheets size 7%” x 11”.......ese00- $1.00 a “ BY > 35 mm (14%”) F.L. symmetrical eyepiece con 
. gg (%") Raheny Lg Na contains a tains two cemented achromats. 
three-element lens and a simple liens. 
Coated len 8.7 N , 
“MILLIONS” of Lenses, ete. Coated lenses $13.50 Not coated $12.50 Me ail pepe ws $ 5 ot coated $8 00 
Free Catalogue i ¢ 55 mm (2 3/16”) F.L. Kellner eyepiece contains 
18 mm (%4”) F.L. symmetrical eyepiece .con- achromatic field lens and a non-achromatic 
tains two cemented achromats. eye lens 
We pay the POSTAGE C.O.D.’s” you pay Coated lenses $6.75 Not coated $6.00 Coated lenses $6.75 Not coated $6.00 
postage. Satisfaction guaranteed or money re- 





funded if merchandise returned within 10 days. 


A. JAEGERS 


G9IS Merrick Road 
LYNBROOK, N. Y. 
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ASTRONOMICAL INSTRUMENTS 


—— OF QUALITY—— 
Made in America 


Optical Instruments including stand- 
ard Telescopes and all accessories. 
6x finder telescope with | 3” objec- 
tive for 3” or larger scope. Fitted 
with crosshairs. With brackets to 
fit 22” tube or up. Specify tube 
diameter. $35 
Star diagonal with 1.25” x 1.25” 
right-angle prism. Bends light 90°, 
for convenient observation of stars 
near zenith. $30 


LABORATORY OPTICAL CO. 
Plainfield, New Jersey 











THE NEW GARTHOSCOPE 
6-INCH REFLECTOR 





@ 6-inch Pyrex parabolic mirror correct to 


wave. Aluminized and quartz coated 

@ Rack-and-pinion focusing 

@ Seamless aluminum tube with baked black 
enamel 

@ Brass setting circles 

@ &x coated achromatic finder 

@ Three orthoscopic eyepieces. 

@ Massive equatorial mounting with = slow 
motion control and tripod (sold separately 
for $175.00) 


@ COMPLETE, ONLY $310.00, 
MIRROR CELLS 


Made of light, sturdy 
aluminum, they fur 
nish an ideal method 
of securing the mir 
ror to the tube. They 
are spring adjusted to 
absorb shocks and cut 
away for ventilation. 


6”-$7.00 8”-$11.50 | 
10” -$35.00 Pe 


EYEPIECE ATTACHMENT 
WITH RACK AND PINION 
ssremmery ‘Takes standard 1%” 
O.D. eyepieces. Rack 
and =pinion smoothly 
machined from solid 
aluminum castings 
Precisely fitted for 
smooth performance. 
Main tube is 134” 
long; sliding tube 
adds 2”; total move 
ment 3%”. Your 
choice of gray or 
black crinkle finish. 
a alla $15.50 
BUILD YOUR OWN TELESCOPE 
Prisms Lenses Eyepieces 
Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 
Write for Free Catalog 
P.O. Box 991 Springfield 1, Mass. 
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Universal time is used unless otherwise noted. 


A DRAWING OF THE LUNAR STRAIGHT WALL 


Bees between the craters Thebit 
to the west and Birt to the east, the 
lunar Straight Wall is a fault some 60 
miles long and about 500 feet high. It 
was once mistaken for an artificial work, 
and even called the Railway. Subsequent 
observations showed it to be a fault scarp 
in the surface plain of a “submerged” 
crater, which can be seen easily only 
when the sun is low, as in my drawing 
reproduced here. 

This observation was made with the 
24-inch refractor of Lowell Observatory 
on March 31, 1955, from 8:00 p.m. to 
11:53 pm. MST. ‘The aperture of the 
telescope was reduced to between 15 and 
20 inches, with powers of 240x and 580x. 
I used Wratten filters (Nos. 8, 12, 15, 
21, and 57) to lessen irradiation and to 
heighten contrast. At the time of obser- 
vation, the sun’s colongitude was in- 
creasing from 11°.5 to 13°.5, so that the 
terminator is just outside the right edge 
of the drawing. 

On the following evening, when the 
sun’s colongitude was about 24°, I ob- 
served the same region again for the 
appearance of the surface features under 
different lighting conditions, and to 
check the drawing for the positions of 
the many small craterlets, rills, and clefts 
recorded. 


\ccording to J. E. Spurr’s Geology 


Ipplied to Selenology, the Straight Wall 


The region of the Straight Wall at 
lunar sunrise, drawn by Charles F. 
Capen, Jr. The uneven width of the 
shadow shows that the height of the 
escarpment is not uniform. Large 
craters left and right of the wall are 
Thebit and Birt, respectively. 


1955 





is a fault scarp, formed after the cooling 
of Mare Nubium, with its upthrow on 
the west. ‘Traces of its extension, or of 
a closely parallel fault, can be noted on 
the floor of the crater Hell, well toward 
the south. To the west of the Straight 
Wall, the smooth surface does not appear 
to be that of Mare Nubium lava, but 
compietely melted-down material. The 
difference in appearance between these 
two portions of the surrounding plain 
can be noted under~.a-higher sun than 
when my drawing was made. 
CHARLES F. CAPEN, JR. 
2021 S. State St. 
Springfield, IIl. 





COLONGITUDE-—AN AID TO 
LUNAR OBSERVERS 


HE APPEARANCE of a lunar sur- 

face feature changes so markedly 
under varying illumination by the sun 
that it is useful to be able to specify 
concisely where the moon’s terminator 
is at the time of an observation. ‘The 
terminator is the dividing line between 
light and dark on the moon; it is the 
sunrise line from new moon to full and 
the sunset line from full moon to new. 

The colongitude of the sun is a con 
venient way of indicating the terminator 
position. It is an angle, centered at the 
moon and increasing at the rate of about 
12 degrees per day, ‘that reaches 360° 
each lunar month when the sun is rising 
at selenographic longitude 0°. Generally 
speaking, the sun’s colongitude is near 
0° when the moon’s phase is first quarter, 
90° at full moon, 180° at last quarter, 
and 270° at new moon. But it is less 
accurate merely to specify the moon's age, 
for in using colongitude the librations 
of the moon are already allowed for. 

The American Ephemeris and Nautical 
Almanac lists the sun’s colongitude for 
every day, for instance, on pages 440-447 
of the volume for 1955. 

For planning systematic lunar observa 
tions, colongitude can be used to tell 
when to look for a particular formation 
on the terminator. If L is the seleno- 
graphic longitude of a crater, then to a 
close. approximation sunrise occurs at 
that crater when the colongitude C is 
360° — L; noon at that crater is when 
C = 90° — L; and at sunset, C 180° 
— L. 

For example, the crater Plato is in 
selenographic longitude —9°.0. There- 
fore, Plato’s sunrise, noon, and sunset 
occur when the sun’s colongitude is 9°.0, 
99°.0, and 189°.0, respectively; the cor- 
responding dates can be obtained from 
the American Ephemeris as October 24, 





| 
| 
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1955, 8h UT; October 31, 18h; and 
November 8, 3h. 
The easiest way of obtaining the 


approximate selenographic longitude of 
a crater is simply to scale it off on a large 
lunar map. On the moon, west longi- 
tudes are positive, east longitudes nega- 
tive, with the zero meridian passing 
nearly through the center of the apparent 
disk. J. A. 


JUPITER’S SATELLITES 


The configurations of Jupiter’ s four bright moons 
are shown below, as seen in an astronomical or 
inverting telescope, with north at the bottom and 
east at the right. In the upper part, d is the point 
of disappearance of the satellite in Jupiter's 


shadow; r is the point of reappearance. 
In the lower section, the moons have the posi- 
tions shown for the Universal time given. The 


motion of each satellite is from the dot toward the 
number designating it. Transits over Jupiter’s disk 
are shown by open circles at the left, eclipses and 
occultations by black disks at the right. The chart 
is from the and Nautical 


American Ephemeris 
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On the morning of October 29th, at 
7:37 UT, you can watch satellite III dis- 
appear in eclipse, a Jupiter diameter west 
of the planet. Seventy minutes later, 
slow-moving IV will be vanishing in 
occultation behind Jupiter’s west limb. 





VARIABLE STAR MAXIMA 

October 1, T Columbae, 051533, 7.6; 
2, X Centauri, 114441, 7.8; 5, S Carinae, 
100661, 5.7; 17, S Ursae Majoris, 123961, 
7.9; 19, R Hydrae, 132422, 4.6; 19, RU 
Sagittarii, 195142, 7.2; 23, T Ursae Ma- 
joris, 123160, 7.9; 24, T Herculis, 180531, 
8.0. November 5, R Aurigae, 050953, 7.8; 
7, RS Scorpii, 164844, 6.8; 7, W Lyrae, 
181136, 8.0. 

These predictions of variable star: maxima are 
by the AAVSO. Only stars are included whose 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of them, are 
nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 
data given include, in order, the day of the month 
near’ which the maximum ‘should occur, the star 
name, the star designation number, which gives 
the rough right ascension (first four figures) and 
declination (bold face if southern), and the pre- 
dicted magnitude. 





MOON PHASES AND DISTANCE 


Full moon October 1, 19:17 
Last quarter October 8, 14:04 
New moon October 15, 19:32 
First quarter October 23, 23:04 
Full moon October 31, 06:04 
Last quarter November 6, 21:56 

October Distance Diameter 
Perigee 5, 11" 228,200 mi. 32’ 32” 
Apogee 21, 06" 251,600 mi. 29 31” 

November 

Perigee 2, 03" 224,900 mi. 33’ 01” 


OCTOBER METEORS 

Moonlight will interfere little with 
observations of the Orionid meteor 
shower this year, at maximum on October 
21st. The moon will be two days before 
first quarter. Under favorable conditions 
observers may count as many as 20 
meteors per hour, after midnight when 
the radiant is highest. The radiant point 
of the swift-moving Orionids is at 5" 40", 


+15°, about eight degrees northwest of 
Betelgeuse. E. O. 


MINIMA OF gs 


October 1, 17:12; 4, 14:01; 7, 10:50; 10, 
7:39; 13, 4:28; he 1:16; 18, ‘99: “04: Zi, 
18:53; 24, 15:42; 27, 12:31; 30, 9:20. No- 
vember 2, 6: 09; 5 5, 9:58; 7, 23:47; 10, 20:36. 


These minima predictions for Algol are based on 
the formula in the 1953 International Supplement 
of the Krakow Observatory. The times given are 
geocentric; they can be compared directly with 


observed times of least brightness. 
* 
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THE IRISH ~- 
ASTRONOMICAL JOURNAL 


A quarterly magazine published by 
THe Irish ASTRONOMICAL SOCIETY 
Editor: Dr. E. J. Opi 
Issued in March, June, September, December 
“A mainly non-technical review of modern 
astronomical knowledge and related subjects,” 
for both the general reader and the specialist 
ts contents are original, neither repeating 
nor competing with those of other journals 
Links with religion and philosophy and other 
sciences are given due attention. Easily read 

research contributions are included 
Available: Volumes I (1950/51) and II 
(1952/3) complete; Vol. II] (1954/5) current 
Subscription: 
Per volume (2 years) £1. or $3.00 
Annual rate Ten shillings or $1.50 


IntsH ASTRONOMICAL JOURNAL 
Armagh, N. Ireland 
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Tue Eprror, 
Armagh Observatory, 
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SKY-GAZERS EXCHANGE 
Classified advertising costs 15 cents a word. 
including address; minimum charge, $3.00 
per ad. Remittance must accompany order. 
Insertion is guaranteed only on copy re- 
ceived by the 20th of the second month 
before publication ; otherwise, insertion will 
be made in next issue. We cannot acknowl- 
edge classified ad orders. Sky Publishing 
Corporation assumes no responsibility for 
statements made in classified ads, nor for 
the quality of merchandise advertised. Write 
Ad Dept., Sky and Telescope, Harvard Ob- 
servatory, Cambridge 38, Massachusetts. 
NEW: HOY L E, 

available now, 


Moore, The 


tronomy for 


Fred, Frontiers of Astronomy, 
$5.00. Forthcoming: Wilkins and 
Moon: Sidgwick, Observational As- 


Amateurs. Herbert A. Luft, 42-10 
Ly 


82nd St., Elmhurst 73, N. 
| AMATEUR ASTRONOMER'’S Handbook, $12.50, 
write for leaflet; Norton’s Star Atlas, $5.25; 
Elger’s Map of the Moon, 1955 edition, $1.75 
publications. Wri 





SELL: 


All foreign and domestic 


ri 
42-10 82nd St., Elr 





for list. Herbert A. Luft, 1 
hurst 73, N. Y. 

3” RE FRACTOR for street work. Reaches re 
solving-power limit. Write Harry Loder, 56 


Greene St., Amsterdam, N. 





12” CASSEGRAINI AN: Pp rofessionally made op 
tics. 20’ f.1. Very rigid equatorial mount. For 
details, write Raymond H. Fisher, Route 2, Box 
7F, Pendleton, Ore. 








refractor objectives of first 
edged blanks, 
Earl Wither 


MOUNTED 5” and 6” 
quality, $220.00 and $325.00. 4” 
$15.06. Correspondence invited. 
spoon, Sumter, S. 








Owner-designed and constructed, complete 
setup for astronomical photography: equatorial 
mounting, synchronous differential-type . 
drive, variable-speed reversible declination drive, 
10” pat wy push-button controls, f/5.6, 20” f.1., 
Cooke photographic lens in 8” x 10” camera, 
4” £/10 refractor with many accessories. Sacri 
ish $1,500.00. W. J. McAnally, 1 a Brandy 
wine St. N.W., Washington 16, D. 

SALE: 6” observatory velveater $950.00. 8” 
precision Springheld reflector $500.00. Seamless 
aluminum tubing, nigh quality, feng approxi 
mately 29%4”, O.D. 2% I.D. 21940”, postpaid 
$1.50. Kenneth J. Walker, 185, Cleveland St., 
Elyria, Ohio. 





FOR § 





FREE BOOK bonus. Choose $10.00 worth of 
astronomical books from our list of over 80 titles 
and these will be sent absolutely free with .your 
order for a B-107 Sans and Streiffe refractor 
for $95.00. We also supply Unitrons, all models, 


TELESCOPES and all accessories bought, sold, 
or exchanged. Valley View Observatory, 106 
Van Buren St., Pittsburgh 14, Pa Established 
25 years ago. 


FREE CONSULTATION: Avoid heartbreak and 
expensive mistakes in telescope building; infor 
mation and catalogue. Harold Snyder, 705 
Leopold St., Huntington, Ind 

FOR SALE: Brass rack-and-pinion eyepiece holder, 
2” movement, takes standard 1%” eyepiece 
Price $5.95 postpaid. Satisfaction or money 
refunded Donald Lehr, 31 Hood Ave., 


Audubon 6, N. J. 
FOR SALE: 30” and 16” 


nation units with nearly new 
Many accessories. Sell cheap. Shelby Instrument, 
1701 Magnolia, Long Beach, Calif 
GOVERNMENT SURPLUS: 3 telescopes, preci 
sion built, 12 power, finest Warner and Swasey 
lenses, eye lens %” diameter, field lens 3” di 
ameter Acquired cost to Government $1,000.00 
each Sacrifice delivered. Send 
check for immediate shipment. Crown Equipment 


vacuum coating combi 
Kinny 8811 pump 


$50.00 each, 


Co., 1011 Bleury, Montreal, Quebec, Canada 

FOR SALE: Bausch & Lomb 80-mm,. (3.11") 
telescope including erecting system, filter, tripod, 
three eyepieces of 32x, 48x, 96x rice $225.00 
plus shipping. Mrs. George Jackson, 9 Sever 
St., Plymouth, Mass. 

12” COMBINATION Newtonian and Cass« 
grainian with exchangeable secondary heads 


motions on both axes All acces 
Porter design, see 
professional outfit, 


Electric slow 
sories including camera setup 
page 449 ATM Strictly a 
replacement cost $8,000.00. Open to reasonable 
ofter. Photograph and information on request 
B. Wacek, 101 Wendover Rd., Baltimore 18, 
Md. 

QUESTAR WANTED. 
cate with A. Gainor, 
7, Mc 

TELESCOPE 


the lowest yet offered. 


Communi 
Baltimore 


Will pay cash 
6806 Alter St., 


MIRRORS 
Completely finished, 


Revolutionary prices 
ready 


to mount. Send for free literature. Aurorz# Tele 
scope Co., 266 Ave. C, Bayonne, N 
FOR SALE: 4” reflector and 3” refractor, equa 
torial mounts, and achromatic finders. $100.00. 
Write for details. James E. Gunn, 205 W 
Carter, Beeville, Tex. 


REFLECTOR FINDER scopes: 2.4” diameter, 
f/5.5 aluminized parabolic mirror. All materials 
Prices: Completely assembled 


of high quality. 
with universal tube mount and %” achromatic 


eyepiece, $22.75; less eyepiece, $16.75; in kit 
form containing mirror, diagonal, and plans, 
$7.25. Also, this scope is a superb richest field. 


No trouble to carry in the car, on an airplane, or 
during a walk. Small enough to make a mounting 
unnecessary. Free details available. Charles A 
Yost, 483134 W. 99th St., Inglewood, Calif. 
PROFESSIONALS and 
Telescope egg 7 3%—" 
fluoride coated, 24%” f.1., 
excellent for tele scopes or finders, 
matic objectives 2%;4" diameter, 


amateurs attention 
diameter, achromatic, 
in threaded brass cell, 
$16.00. Achro 
approximately 9” 





and 6”, 8”, and 10” Astrola reflectors. Write f.1., coated, in thre: o¢ metal cell, $5.00. Limited 
for list. Rasmussen and Reece, Amsterdam, supp ly. Postpaid in U. S. Charles E. Roberts, 
N. Y. 730 4th St., Fremont, Ohio 
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LADY IN THE MOON 
Few people, it seems, have observed 
the lady in the moon, so I had an artist 
friend touch up the shading on the ac- 
companying photograph of the moon 
without materially altering the surface 
markings. The result is like some pictures 


in astronomy books of many years ago. 
My friends now see the face clearly even 
in unretouched pictures, such as the one 
at the left above. 

The photograph was taken at the prime 
focus of my 6-inch f/8 reflector, at about 
1/10 second on Panatomic film, developed 
in D76 25-per-cent overtime to increase 


contrast. My experience is that it is very 
difficult to avoid overexposure with a 
hand-manipulated shutter over the end 
of the telescope, even when the aperture 
is reduced to two inches. Usually I have 
to reduce the negatives to get good prints. 
B. H. FREELAND 

Bluffton, Ind. 





Astronomy Films 


16-mm. sound, 400-foot reels 


I THE SUN 

II THE MOON 
III THE SOLAR SYSTEM 
IV THE MILKY WAY 

V EXTERIOR GALAXIES 





Narration by Dr. Ruroy Sibley. 
Highly commended by Visual 
Aid Departments, Film Librar- 
ies, Schools, Colleges and Edu- 
cators throughout the country. 
Slide Strips (35-mm.) and Slides 
(2 x 2), immediate delivery. 


Each slide strip and set of slides 

is made from 20 selected frames 

of the corresponding reel. With 
Teaching Aid. 


Catalogues on request. 


international 
Screen Organization 


1445 18th AVE., NORTH 
ST. PETERSBURG 2, FLA. 
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COMET HONDA 

This year’s rich yield of cometary dis- 
coveries continues to grow. On the morn- 
ing of July 29th, a new 8th-magnitude 
comet was found in Orion by the veteran 
Japanese comet hunter, M. Honda. The 
seventh discovery of the year, it was 
designated Comet 1955g. It moved rap- 
idly northward, brightening as it neared 
the earth. According to Dr. L. E. Cun- 
ningham, Leuschner Observatory, the 
object passed perihelion on August 3rd, 


The hammer-shape of the head of 
Comet 1955g is brought out in this 
30-minute exposure on August 18-19, 
taken with the Curtis Schmidt tele- 
scope of the University of Michigan. 





moving in an orbit tilted 82° to the 
earth’s orbit. 

During August and September, Comet 
Honda’s rapid motion carried it across 
Taurus, Auriga, Camelopardalis, Ursa 
Minor, Draco, and inte Hercules. When 
the comet was nearest the earth, on 
August 18th, it was just visible to the 
naked eye. After this, as Comet Honda 
receded from both sun and earth, it 
faded rapidly, and is expected to be only 
magnitude 11 by October Ist. 

At Stellafane, Vt., Stephen P. Maran 
and others, who used several telescopes, 
saw 1955g on August 20th as a hazy 
ellipse, % degree moving visibly 
from hour to hour. 


long, 





Complete in one booklet! 
Lick Observatory 
120-INCH ALBUM 
by J. F. CHAPPELL and W. W. BausTIAN 


This is the result of your many requests 
for the entire Lick Observatory album in 
one booklet! Here’s the complete story, 
which ran in three separate installments in 
Sky and Telescope, of the world’s newest 
giant reflector, told mostly in pictures 
an informative addition to your astronomy 


library. 60c postpaid; two for $1.00 
Order directly from: 


Sky Publishing Corporation 


Harvard Observatory, Cambridge 38, Mass. 
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st! A Complete Professional Telescope 
For Amateur Astronomers 


The 4 Inch DYNASCOPE Reflector 


Reg. U S Pat. Off. 


At an unbelievably low price! 


FEATURES: 


4 inch Parabolic Mirror 
Aluminized plus Zircon 
Quortz layer 


3 Eyepieces—(1) 65X Huygens 
(2) 130X — 167X Achromatic 
Ramsdens 


3 Rack & Pinion Focusing 


4-power Achromatic 
Finder Scope 


Combination 
Non-Friction 
Equatorial & 
Alt-Azimuth Mount 


6 Bakelite 
Tube 


7 4-point Tube Suspension 


§ Tripod with 
Hardwood Folding Legs 


_—2 


e A Parabolic Mirror! ¢ 4 Power Finder! 


¢ 3 Achromatic Eyepieces, 65X—130X—167X ¢ Folding Tripod! 


@ You will be truly amazed at the scientific accuracy and technical 
engineering built into this complete reflecting telescope. If you were to purchase 
the parts and assemble them yourself, you would spend much more than 

the unheard of low price of this precision instrument. And in building your 
own telescope you could never hope to attain the accuracy and co-ordination 
of parts which have been engineered into the Dynascope. 


@ The high resolving power of the parabolic mirror produces exquisite 
definition which clearly separates such celestial phenomena as double 
stars. The 4-inch mirror gathers 4 more light than a 3'-inch 

mirror. The Dynascope parabolic mirror is aluminized and then 
coated with a layer of zircon quartz for maximum protection and 
lasting use. A parabolic mirror of such quality has previously been 
obtainable only in high-priced instruments. 


@ The Dynascope assembly includes everything—there is 
absolutely nothing else to buy. There are no added charges 
for extra eyepieces—or a view finder. 


ONLY @ The tripod with hardwood folding legs is fitted with position 

locks for absolute stability. Study the list of features and you 

9 will agree that this unprecedented offer is the most generous 

$ 5 and all-inclusive you have ever seen anywhere. The usual 
Criterion money-back guarantee applies and, in fact, 

if yau can duplicate this instrument for less than twice 

F. O. B. Hartford, Conn. our unheard of low price, your money will be 
refunded at once. With a precision instrument like 

Shipping Weight 14 Ibs. the Dynascope Reflector, production is necessarily 
Express charges collect limited but we can make immediate shipment 
at this time. Send check or money order now 

with full guarantee of satisfaction. 


@ THE ONLY TELESCOPE AVAILABLE FOR UNDER 


@ NOW YOU CAN HAVE A REFLECTING TELESCOPE 
OF PROFESSIONAL CALIBER FOR ACCURATE 
ASTRONOMICAL OBSERVATION! 


$100 WITH A PARABOLOID MIRROR, RACK & 
PINION FOCUS, AND 3 ACHROMATIC EYEPIECES! 


Manufacturers and Distributors of Optical Instruments 


THE CRITERION MANUFACTURING COMPANY 


331 Church Street * Hartford 1, Connecticut, Dept.STD-18 
Telephone: CHapel 7-1696 * Cable Address: CRICO 
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REE Buyer's Kit 


Astronomical Ce) ake 


While you can't build a telescope with this “kit,” 
you can obtain a good deal of information that will 
help you decide on the telescope most suitable for 
you. Included in this informative collection is the 
UNITRON catalog which describes and illustrates 
all models. A special section tells you how to 
choose a telescope. Read actual observation re- 
ports from UNITRON owners. This literature is 
required reading not for telescope buyers only but 
for all astronomers who want to find out more 
about the famous UNITRON Refractors 


\1 eer a! 


one ges 


ster seo 


Learn about— 


© equatorial and 
altazimuth mountings 


ut 


objective lenses 
refractors and reflectors 
magnification and eyepieces 


accessories 


United Scientific Ca. 


204-6 MILK STREET ° BOSTON 9, MASS. 


Please rush to me, free of charge, your ‘Buyer's Kit” 
on Unitron Astronomical Telescopes u 
Name 


4 Street of ; rei 4 


City State. . 
SS eee 





UNITRON “Club Contest” Winners Chosen 


Keen competition and intense interest character- 
ized UNITRON’s “Club Contest.” As announced 
in the July issue, entrants were to write a letter 
stating what use their club would make of a 
UNITRON Model 114, 2.4” Altazimuth Refractor. 
First prize consists of a Model 114 for the club 
and a UNIHEX Rotary Eyepiece Selector for the 
writer of the most interesting and convincing 
letter. Ten additional prizes are awarded to the 
runners-up. 


The overworked 
formidable task of 
wealth of worthy entries and the race was 
deed a close one. Stephen P. Maran, of Brooklyn, 
N. Y., a member of the Brooklyn Junior Astronomy 
Club, was finally chosen winner of first prize 
Stephen, who will be 17 in December, writes in 
part, “Our variable star observers, who work largely 
with small binoculars, but still manage to send in 
(collectively) several thousand observations each 
year to the AAVSO (American Association of 
Variable Star Observers), could expand their pro- 
gram tremendously, with hundreds of telescopic 
variables coming into range. Using the high-power 
eyepiece of the UNITRON, our double-star dev- 
otees could finally split those very close pairs 
which seem close to resolution in their present in- 
struments, and the lunar-and-planetary boys, like- 
wise fanatical in their use of high powers, could 
finally draw what they see, instead of what 
(according to certain skeptics) they would like to 
see Some of our members, due to geographi- 
cal location or for other reasons, cannot attend 
the regular meetings at night. With a UNITRON, 
we could observe sunspots regularly, and thus 
hold meetings in the afternoon as well as evening, 
not such a common practice among astronomical 
societies. . The attendance at our observing meet- 
ings, at present at an unfortunate low of less than 
20% of the membership, would undoubtedly be 
greatly increased if a UNITRON were available 
for use by all comers at meetings. In this in- 
creased attendance lies without question the best 
use we could make of a UNITRON. Instead of 
the hard core of experienced observers 


judges were faced with the 
selecting winners among a 
in- 


present 


forming 90% of the members present at a meet- 
ing, some of the younger members, in the 8-12 age 
bracket, drawn by: the exciting new instrument, 
would be clustered about it. And their interest 
and wonder and thrills at seeing for the first 
time, not in pictures but ‘live,’ the beautiful 
galaxies and awesome nebulae are all that any- 
one could expect or desire of a scientific device 
of any kind.” 


Other prize winners are: UNITRON 10x, 42-mm. 
view finders to R. H. Miller, Astronomy-Physics 
Club of Baitimore (Md.) City College, and G. R. 
Thompson, Regina A. S., Regina, Canada; UNI- 
TRON 200x microscopes to J. H. Haralson, Augusta 
A. C., Augusta, Ark., and F. CG. Hamner, Shades 
Valley A. C., Birmingham, Ala.; UNITRON 8x, 
30-mm. view finders to T. J. Nelson, Jr., San Jose 
A. A., San Jose, Calif., and J. L. Heilig, Portland 
A. S., Portland, Ore.; UNITRON 6x, 23.5-mm. 
view finders to K. B. Joice, A. S. of Queensland, 
Brisbane, Australia, and J. Martin, Key West A. C., 
Key West, Fla.; and a binder for 12 copies of 
SKY AND TELESCOPE to D. H. Brown,. Jr., Sirius 
A. S., Chicago, Ill. 


The last prize, consisting of a bottle of 
UNITRON’s new mosquito repellent, was awarded 
to V. V. Buonadona, president of the Chicago 
Heights Scholastic Society for the Advancement of 
Science in the Fields of Pure Research and 
Philosophy, of Chicago Heights, III. Mr. Buona 
dona advises in part, ‘Set in an extensive, unillu 
minated field in South Chicago Heights on a clear 
evening the UNITRON 2.4” Altazimuth Refractor 
would offer an undistorted, highly-resolved view 
of the infinitely interesting presentations on the 
Sauk Trail outdoor theatre motion picture screen 
approximately .54 miles distant.’ As an additional 
prize, we are making arrangements to supply the 
savants of this organization with free tickets 
for the aforementioned outdoor cinema emporium 
where, perfumed with UNITRON'’s Elixir of Scor- 
pius, they may enjoy real close-up views of Holly 
wood's best terrestrial nebu'ae 


See page 507 and the back cover. 





UNITRON 


L. to R.: (1) 23.5-mm. 6x finds Sider: 
1. VIEW FINDER (As used on 
2.4” Equatorial): 23.5-mm. (.93") achromatic 
objective, 6x eyepiece with crosshairs. Chromed 
brass tube. Mounting brackets with centering 


screws Only $8.50 postpaid 


UNITRON 


2. VIEW FINDER (As used on UNITRON 
3” Retractors): 30-mm. (1.2”) coated achro 
matic objective and 8x eyepiece with crosshairs 
Other details as in View Finder 3. 


Only $10.75 postpaid 
GUIDE TELESCOPE: 


62-mm. coated, air-spaced, achromatic objective. 
78x (9:mm.) achromatized eyepiecé with cross 
hairs., Star diagonal. Rack-and-pinion focus 
ing. Mounting brackets. Cabinet. 


Only $75.00 f.0.b. Boston 


PHOTOGRAPHIC 





reas 


(2) 30-1 -mm, ye finder; 


Modernize Your Telescope with Components by UNITRON 





10x finder 


used on UNITRON 
(1.6”) coated achro- 


(3) 42-mm. 
3. VIEW FINDER (As 
4” Refractors): 42-mm. 
matic air-spaced objective. 10x eyepiece with 
crosshairs. Duraluminum tube finished in 
white enamel. Dewcap. Furnished with mount- 
ing brackets with centering screws for colli- 
mation. This finder also makes an excellent 
hand telescope for spectacular wide-field views 


of the sky Only $18.00 postpaid 


EQUATORIAL MOUNTING and TRIPOD: 
Complete with slow-motion controls for both 
declination and R. A., setting circles and ver 
niers, and many other features. 


As used on UNITRON 3” Refractor 
As used on UNITRON 4” Refractor 


(These prices are f.o.b. Boston) 


$198 
$370 


United Scientific Ca. 
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UNIHEX Rotary Eyepiece Selector 


The old-fashioned method of fumbling with 
eyepieces in the dark has been outmoded by 
UNIHEX, UNITRON’s new Rotary Eyepiece 
Selector. With UNIHEX, you always have 6 
magnifications ready at your fingertips. To 
change power, merely rotate a new eyepiece 
into position while the object stays centered 
and in focus in the field of view. Model A 
is designed to fit the UNITRON rack and 
pinion and is for UNITRONS only. Model B 
fits 14” eyepiece holders. Complete with special 
cleaping device and cabinet. A or B: 


Only $24.75 postpaid 





204-206 MILK STREET, 
BOSTON 9, MASS. 





THE SUN, 


MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


evening sky, 
with the 


Mercury moves from the 
through inferior conjunction 
sun on the 13th, to greatest western 
elongation on October 29th. It will then 
be 18° 33’ from the sun, rising 14 hours 
before sunrise and shining at magnitude 
—0.3. 

Venus, moving close to the sun in the 
evening sky, may first be discerned at the 
end of October. Although setting only 
three quarters of an hour after the sun, 
Venus at magnitude —3.3 can be seen 
if one has a clear southwestern horizon. 

Mars appears as an inconspicuous red- 
dish 2nd-magnitude object in the morn- 
ing sky. Rising two hours before the sun 
at the end of the month, the planet has a 


OCCULTATION PREDICTIONS 


October 27-28 Kappa Piscium 4.9, 23 
24.6 +1-00.5, 12, Im: A 2:31.3 —2.8 —1. { 
108; B 2:26.2 —2.2 —0.5 95; C 2:22.4 —3.3 
—1.4 111; D 2:13.9 —2.2 +0.1 90; E 1:47.7 
~1.9 41.0 79; F 1:24.7 —2.1 +0.9 88; I 
1:31.1 —0.4 4+2.2 30. 

1-2 Kappa Tauri 4.4, 
+22-11.6, 17, Im: A 7:41.8 —1.7 ae fi § 
B 7:40.66 —1.6 +0.5 66; C 7:33.7 —1.9 
—0.3 89; D 7:29.8 —1.7 +0.5 73; E 7:06.8 
—1.8 +0.6 82; F 6:51.0 —2.3 —0.4 108; 
H 6:20.3 —0.8 +1.7 66; I 6:54.9 

12. Em: A 8:54.4 —1.3 —1.3 280; B 8:48.8 
—1.2 —1.6 289; C 8:51.2 —1.6 —0.6 266; 
D 8:43.5 —1.5 —1.1 280; E 8:25.99 —1.9 
—0.1 266; F 8:04.1 —2.1 +1.8 234; H 
7:29.2 —1.7 +0.8 270; I 7:20.7 

$27. 

For stations in the United States and Canada, 
usually for stars of magnitude 5.0 or brighter, 
data. from the American Ephemeris and _ the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli 
nation in degrees and minutes, moon’s age in 
days, immersion or emersion; standard station 
designation, UT, a and b “quantities in minutes, 
position angle on the moon’s limb; the same data 
for each standard station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respec- 


tively, enabling computation of fairly accurate 
times for one’s local station (long. Lo, lat. L) 


ea 7 


November 


within 


rapid eastward motion in Leo and Virgo. 

Jupiter rises 4} hours before the sun 
on the 15th, appearing at magnitude 
—1.5. At the end of the month, Jupiter 
will be located just west of Regulus in 
Leo. The planet's disk will be 33”.7 in 
equatorial diameter in mid-October. 

Saturn disappears into the sun’s glare 
early in the month. 

Uranus may be seen only during morn- 
ing hours, coming to western quadrature 
with the sun on the 26th. Moving slowly 
eastward in Cancer, the planet may easily 
be viewed with the aid of binoculars. 

Neptune passes conjunction with the 
sun on the 22nd and cannot be observed. 


E. O. 


standard station 
a by the differ- 


200 or 300 miles of a 
(long. LoS, lat. LS). Multiply 
ence in longitude. (Lo — and_ multiply b 
by the difference in latitude (L — LS), with due 
regard to arithmetic signs, and add both results 
to (or subtract from, as the case may be) the 
standard-station predicted time to obtain time at 
the local station. Then convert the Universal time 
to your standard time. 

Longitudes and latitudes of 
are: 


standard stations 
+ 42°.5 E 
+45°.5 F 
+ 38°.9 o 


+43°.7 
+123°.1, Hoes 


+91°.0, +40°.0 

+98°.0, +31°.0 

ray gee 
+120°.0, +36°.0 





Complete Telescopes 
6” as illustrated $660 
Supplies 


Ramsden 
Eyepieces 
$6.15 postpaid 


Eyepiece and 
Prism Holders 


Mirror Cells 
Finders 


Equatorial 
Mountings 
$100 up 


Prisms 
Write for 
price list 


Cc. C. YOUNG CO. 


25 Richard Road, East Hartford 8, Conn. 
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VENUS § 
JUPITER 
URANUS @6U 

PLUTO @P 


MERCURY 


Vv 
MARS A 
SATURN ® 
e 


Ls] a on | 


PREDICTIONS OF BRIGHT 
MINOR PLANET POSITIONS 
Oct. 10, 2:49.8 +36 
2:33.9 +36-25. 
+. 33-56; 


Eunomia, 15, 7.5. 
16; 20, 2:42.9 +. 36-53; 30, 
Nov. 9, 2:24.3 +35-24; 19, 2:15.8 
29, 2:09.8 + 32-15. 

Palatia, 415, 9.6. 
20, 2:47.4 —0-26; 30, 
9, 2:33.1 —1-56; 19, 


9-9] "7 


Oct. 10, 2:51.9 
2:40.7 1-22 


2:26.2 


+ 0-40; 
Nov. 
-2-00; 29, 


ame are its number and the 
ypposition. At 10-day inter 
and declination 


After the asteroid’s nz 
magnitude expected at 
vals are given its right 
(1950.0) for 0" Universal time In each case the 
motion of the asteroid is retrograde Data are 
supplied by the IAU Minor Planet Center at the 
University of Cincinnati Observatory 


TRIPLES “SCOPE 
PERFORMANCE! 


Sharper images, wider field, more light 
at higher powers! A startling state- 
ment positively proven in 16-page 
telescopic educational matter sent free 
on receipt of self-addressed long en- 
velope bearing nine cents (9c) return 
postage 

First, 


placed 
times the 


ascension 


the Goodwin Resolving Power lens 
in front of eyepiece gives three 
magnification on each by 
lengthening your primary focal length 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
normal. This alone sharpens definition. 


Next, by achieving your highest powers 
on more comfortable low-power’ eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces‘ are f/l or less. Again sharper 
images. 

Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 

The Resolving Power lens is achro- 
matic, coated, gives flat field sharp to 
the edge. Here is astonishment! Price 
$17.50 in 4” long adapter tube fitting 
standard 14” eyepiece holders ONLY 
(but adaptable to Unitrons only 
State if Unitron). Money back if not 
positively thrilled after two weeks 
trial! Used and praised by legions! 


No COD’s—Colleges and Observa- 
tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 
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SOUTHERN STARS 


The sky as seen from latitudes 20° to 
40° south, at 11 p.m. and 10 p.m., local 


time, on the 7th and 23rd of December; 


524 Sky AND 


also, at 9 p.m. and’8 p.m. on January 
7th and 23rd. For other dates, add or 
subtract 4 hour per week. When facing 
south, hold “South” at the bottom; turn 
the chart to observe in other directions. 
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The full length of the river, Eridanus, 
winding near the meridian, may be traced 
from Ist-magnitude Achernar, ninth 
brightest star in the entire sky, to 3rd- 
magnitude Beta, near Rigel. 
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: ’ respectively; also 7 p.m. on November at chart time this month. This star varies 

STARS FOR OCTOBER 7th. For other dates, add or subtract } in brightness by a small amount, changing 

The sky as seen from latitudes 30° w hour per week. from magnitude 3.6 to 4.3 and back again 

50° north, at 9 p.m. and 8 p.m., local Delta (3) Cephei, the prototype of every 54 days, in a cycle repeated with 
time, on the 7th and 23rd of October, Cepheid variable stars, is on the meridian great regularity. 
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DEEP-SKY WONDERS 


ORTHOSCOPIC 3 THINK of Pegasus is to think of 
OCULARS its great globular cluster M15, at 
45° Field 21" 27".6, +11° 57’ (1950 ectinage ay 
F.L. 4.0 mm.; F.L. 7.0 mm. $15.75 each This 6th-magnitude objec t, NGC 7078, i 
F.L,. 10.5 mm.; F.L. 16.8 mm. $15.25 each a bright, compact ball of stars, vedivehie 
F.L. 28.0 mm, $15.00 each at the edges. For those who seek more 
ERFLE, Orthoscopic Quality difficult objects we offer several galaxies. 
7 "0° Field All but one have been seen with 4-inch 
: telescopes under excellent conditions, but 
F.L. 16.8 mm. $14.25 each . rip iS 
they are no mean feat for a 6-inch. The 
Ocular bodies of machined brass, nickel plated, d - : 2 
1% inches in diameter. Optics fully coated accompanying finder charts will help. 
ond quality is unconditionally guaranteed. The spiral galaxy NGC 7217, at 22" 
05".6, +31° 07’, is 3’ by I’ in angular 
Gailand — size, and about magnitude 11. William 
Herschel discovered it in 1784 with a 
Retait Division, 325 Wyoming Blvd., S. E. 19-inch f£/13 reflector, describing it as 
Albuquerque, New Mexico no A 
faint, rather large, round, and gradually 
brighter toward the middle.” 
ATTENTION! NGC 7331, at 22" 34™.8, +34° 10’, South is above on these 6°-by-6° finder 
; : is a spiral seen edgewise, 9 by 2’ (not charts, showing stars to magnitude 9. 








Amateurs and Professionals charted here). At magnizude 10, it is the 
DICK’S MACHINE SHOP brightest of this month’s selections. 
Iwo galaxies that lie hardly an eye- 

piece field from Alpha Pegasi are most 

convenient for the observer who wishes 

Ftp nll a er wai tree to try his luck at the fainter objects in 

der. No job too large or too small — our the sky. NGC 7448 (22" 57™.6, +15° 437) 

facilities are unlimited. Superior workman is magnitude 1] and so small, 2’ by I’, 

Sotstlnmaiee ni cesta, GUALeTY. that it will be hard to identify with 

not quantity, is our specialty. Your inquiries powers under about 50x. Nearby, ac 2 

are cordially invited 58".6, +16° 10’, lies NGC 7454, fainter 

WALERKO TOOL & DIE CORP. than magnitude 13 and less than one 

Telescopic Development Division minute in diameter. I have seen it in a 
1422 Lusher Ave., Elkhart, Ind. good 10-inch, but not with less aperture. 
Farther south is NGC 7479, a barred 


DAVIDSON Zéestae 


EYEPIECES AND ACCESSORIES 


has combined with 


WALERKO TOOL & DIE CORP. 














spiral at 23" 02™.4, +12° 03’. Its magni- 
tude is 11}. Its size has been measured 
as 3’ by 24’ from long-exposure photo- 
graphs, but in small telescopes it appears 
more elongated than these diameters sug- 
gest. A 5-inch shows it under optimum 
conditions, but a 10-inch does better. 


WALTER SCOTT HOUSTON 


We have in stock for immediate delivery the finest 
quality eyepieces you can buy. These optics are made 
to precision standards and are identical to ones we 
have furnished to some of the large observatories. 

These four-element eyepieces give a flat, beauti- 
fully corrected field of view. They are also Par Focal, 
which means that if an object is in focus with one 
eyepiece, it will also be in focus with different power 
eyepieces. Each is made with ample eye relief for 
those who wear glasses. 

All eyepieces have hard-coated optics and come 





SUNSPOT NUMBERS 
Sully 15°59; 30; (2, 42,-56;" 8, 42, 58; 4, 
46, 43; 5, 45, 48; 6, 51, 60; 7, 55, 47; 8, 
42, 47; 9, 32, 39; 10, es 41; El; 38, 35; 
12,°2k, 25;'-38,: 27,25; 34/28, 37; 35,26, 
29; 16, 10, 22; 17, I a 18, 1,°7; 19, 25, 


12; 29, 17, 16; 30, 22, 20; 31, 21, Pu Means 
for July, 23.2 American; 26.0 Zurich. 


Above are given the date, the American num 
ber, then the Zurich number. These are observed 
mean relative sunspot numbers, the American 
computed by D. W. Rosebrugh from AAVSO 
Solar Division observations, the Zurich numbers 
from Zurich Observatory and its stations in 
Locarno and Arosa. 


with just one-quarter turn. They are made in 11mm., 
16mm., and 22mm., focal lengths. All metal parts 
are black, anodized aluminum. 


PRICES... Each 

Eyepiece with Cap (11mm., 16mm., 22mm. F.L.) $15.00 
Eyepiece and Focusing Mount . 7 2 « « 25.00 
Adapter Tube only. . . . - - » 350 
Focusing Mountonly . . . . + «© «© « «+ 12.50 





UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Green 
wich civil or Universal time, unless otherwise 
noted. This is 24-hour time, from midnight to mid 
night; times greater than 12:00 are p.m. Subtract 
the following hours to convert to standard times in 


a9 DAVIDSON MANUFACTURING CO. gia A a ORL 
rs 


with metal dust caps. Telestar eyepieces are of the 96, 20, 27, 32: 21, 14, 11: 22, i. 9 93.94. 
bayonet type and lock securely into an adapter tube 0, 0: 25, 1, 8: 26, 2, a 27, 10, 11: 28, 12, 


One of Lmerica s Finest 6 Iprlicad Hants 


ane ' ¢ fore subtracting, in which case the result is your 
2223 RAMONA BLVD., WEST COVINA, CALIF. U.S.A. standard time on the day preceding the Greenwich 
date shown. 
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Spitz Jr. Planetarium 


No. 701 Spitz Junior Planetarium. A new visual teaching aid 
brings a knowledge of the heavens into your classroom or home. A plastic 
globe is perforated with small apertures and contains a pinpoint light source 
inside. Stars and constellations are projected on the ceiling; a dome is help- 
ful, but not necessary. Adjustable for date and latitude. Size 1414” high, 
74” square base. Weight 3 lbs. Operates on 110-volts. Complete with 


32-page star guide. $15.00 


, 


Celestial Globes 


No. 740-5 Deluxe Celestial Globe. Our finest 16” globe 
was designed as a visual aid by teaching astronomers. All stars of the 
first six magnitudes are shown on a pale blue background, with the 
first three magnitudes having bright yellow circular backgrounds. 
Brighter stars named and constellation boundaries indicated. Decli- 
nation and right ascension circles printed in black. Magellanic 
Clouds and Milky Way stand out in white; important star clusters 
indicated. Weighted table base, movable meridian with horizon. 


(Other mountings available.) $67.50 


No. 732 Little 
Dipper Globe. 
A teaching aid that 
is designed to intro- 
duce the wonders of 
the heavens to all 
youngsters, and it 
No. 731 Celes- will fascinate grown- 
tial Globe. This ups too. The all- 
full 9” diameter metal 6” celestial 
globe has an at- globe brings out 
tractive base and the mythological 
setting that makes background of the 
it ideal for display in the schoolroom or home. A constellations in five 
dark blue background makes the yellow stars stand brilliant colors and 
out for easy recognition. Stars to the sixth magni- shows all major stars 
tude included. Ecliptic and equator emphasized. and constellations, the equator and the ecliptic. A meridian 
Constellation outlines and mythological figures in circle and a convenient base are included. Popular 155-page 
light blue. Movable meridian for latitude. Brown book “Stars” in: full color is included to give further material 
plastic cradle supplies horizon as well as effective on the mysteries of astronomy. Overall height 814”; shipping 


base. With handbook. $14.50 weight 214 Ibs. $4.00 


SCIENCE ASSOCIATES 


194 Nassau Street Box 216 Princeton, N. J. 





NOW AVAILABLE! 
UNITRON’S NEWEST 4” MODELS 


Seldom, if ever, have new telescopes been 
awaited with greater interest than these newest 
UNITRONS. Since they were first previewed, re- 
quests for more information have been both 
numerous and enthusiastic. Final specifications 
include a new larger focusing mechanism and 
60-mm. eyepiece to permit spectacular wide-field 
views of the heavens. 

These new 4” models join the distinguished 
line of UNITRON Refractors which are playing a 
leading role in astronomy today. No matter which 
UNITRON you choose, you are assured of the 
same unexcelled performance, careful workmanship, 
and elegant finish that are characteristic of these 
newest models. This uniform excellence is but one 
of the many features which distinguish UNITRONS 
from all other refractors of equal aperture. 


BRIEF SPECIFICATIONS 

Objective: Coated, air-spaced 100-mm. (3.94”) aperture, 
1,530-mm. focal length. 

Eyepieces: 60-mm. (25x), 40-mm. (38x), 25-mm. (61x), 
18-mm 84x) 12.5-mm. (122x), 9-mm. (170x), 
7-mm. (219x), 6-mm. (255x). Accessory higher 
powers to be offered 

Photographic Guide Telescope: Coated, air-spaced 60-mm. 
aperture, 700-mm. ff.l., 78x crosshair eyepiece, 
UNICLAMP mounting brackets, star diagonal 

View Finder: Coated, air-spaced 42-mm. objective, 10x 
crosshair eyepiece 

Rack-and-Pinion Focusing Mechanism: Completely new 
type which is not shown in the illustration. Designed 
especially to permit use of the new, giant (58-mm. 
O.D.) 60-mm. eyepiece. Same massive mechanism as 
will be used on the forthcoming UNITRON 6” Re- 
fractors, with a drawtube of 2.4” diameter. Clamps 
lock both the drawtube and focusing knobs when 
camera is being used. 

Equatorial Mounting with slow motions for both right 
ascension and declination. 

Clock Drive: Weight-driven type with governor and speed 
regulator 

Astro-Camera 220: 31/4” x 41/4” film holders, 30-mm. 
projection eyepiece, air-operated shutter Yo to Yo 
second, bulb, and time 

UNIHEX Rotary Eyepiece Selector. 

Sun Projecting Screen Apparatus, Sunglass, Solar Aperture 
Diaphragm. 

UNIBALANCE Tube Assembly. 

Fitted Wooden Storage Cabinets, Pocket Eyepiece Case, etc. 


Model 166: As above, with metal pier 


COMPLETE $1280 


Model 160: As above, with wooden field 
tripod, metal shelf for clock, shelf 
illuminator. Erecting prism included. 


comptete $1175 





The eclipse photos by Hans Arber, of Manila, P. I., 
reproduced in the September issue of Sky and 
Telescope, were taken with a Model 166 and 
Astro-Camera 220. 











See pages 507 and 522. 


United Scientific Co. 


204-206 MILK STREET, BOSTON 9, MASS. _! 





